(i2)4**ta*ft»i3at-5^r^iB**ifcBBajiB 



(19)1ttjlfiniff«ttttlH 

(43) DKg^BBB 
2000 ^12 14 B (14.12.2000) 




PCT 



(10) BBE&M!&# 

WO 00/75103 Al 



(51) SB4#W»S 7 : C07C 235/60, 323/60, 323/62, A61K 
31/195, A61P 3/06, 9/10, 43/00 // C07D 263/26 



(21) mmamtt: 

(22) SBSffliSia: 

(25) EBSttJBiflSte: 

(26) aKtaMatB: 



(30) ftfcftx-*: 
4#S¥ 11/162235 
WR2000/157600 



PCT/JPOO/03707 



2000^6^8 B (08.06.2000) 



1999^6^9 8(09.06.1999) JP 
2000 ^5 R 29 B (29.05.2000) JP 



(71) ±X 0)1% &m\Z-O^X): Bft 
S3H*S#a (KYORIN PHARMACEUTICAL CO., 
LTD.) [JP/JP]; t 101-0062 JfcJSrt»TftHE4*Btt5T& 
2TS5#*6 Tokyo (JP). 

(72) £BjJ#;fc£7j: 

(75) 3BBB#/ttBA r*Bf=oU-C0>^;: Bttil 
(NOMURA, Masahiro) [JP/JP]; T 329-0101 fij * A 
T»K»iJ*BT£;S 6607-7 Tochigi (JP). S*SS£ 
(TAKAHASHI, Yukie) [JP/JP]; T 329-0101 Si*!lT*& 
KSPif *fflT£;S5982 Tochigi (JP). «B3IS££ (TANASE, 
Takahiro) [JP/JP]; =f 329-0101 tti^&Tl&Hffllf 
* Br Sffl 4657-9 Tochigi (JP). (MTYACH1, 
Hiroyuki) [JP/JP]; =F 347-0063 ^^IRto^rfi^^^T 
1676-41 Saitama (JP). ft EB3IW (TSUNODA, Masaki) 
[JP/JP]; T 344-0062 « 5 »#BSPmttSm 2-2-2 'J 



fr-f hV 71/201 Saitama (JP). #fcti§&(IDE, 
Tomohiro) [JP/JP]; =f 306-0023 2£#»3r*Irr7*&r 
1-2-1 9 4 t>X7 > v 3 >407 Ibaraki (JP). *t±J6 
~ (MURAKAMI, Koji) [JP/JP]; T 329-0025 ffi*JR/J* 
LiimW^ EB356-1 Tochigi (JP). 

(74)ftSA:#S± 85i jSflVONOURA, Kiyoshi) ; f 
102-0073 K»» : fftBBB*«*3TB2»2*A»e 
;U7PS Tokyo (JP). 

(81) f§£B fHrtj: AE, AL, AM, AT, AU, A2, BA, BB, BG, 
BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM, EE, ES, 
FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, KE, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, 
MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, 
SG, SI, SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ, VN, 
YU, ZA, ZW. 

(84) $|£ B (fo®): ARIPO ft if (GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZW), 3.- 7 V "7 ft if (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — n y /*ft if 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI ft if (BF, BJ, CF, CG, CI, 
CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

BttttBfffl: 



(54) Title: SUBSTITUTED PHENYLPROPIONIC ACID DERIVATIVES AS AGONISTS TO HUMAN PEROXISOME PROLIF- 
^ ERATOR-ACTIVATED RECEPTOR (PPAR) a 

< 

(54) &E<7)Sft: t h^;u^**>y-A«»Battfc«»ft(PPAR) arzf~x hi LT05S»7X-;u^a tr* 

If) 0 R , (57) Abstract: Novel substituted phenylpropionic acid derivatives ca- 

^ ^x^s. A^^grs^-sJ /P P aD l c of binding as a ligand to human peroxisome proliferator-acti- 

© RI -HJ u jCjT Tqh (I> vated receptor a? (PPARQf) to thereby activate the receptor and thus 

O r« v "''^ showing a potent effect of lowering blood lipid (cholesterol and neutral 

^ lipid) levels. Substituted phenylpropionic acid derivatives represented 

^ by general formula (1), pharmaceutical ly acceptable salts thereof and hydrates of the same, and process for producing the same. 



WO 00/75103 Al IMIHMIIinilMMIflllllll 



(57) gft|: 

O RJ 
R 4 

ii s jg m v tc -e o 7jc ip #i & 15 -e *i 6 <d m m & c nn -r & • 




WO 00/75103 



PCT/JPOO/03707 



1 

^BB « 

7 If.- 7h,1fl;tF PPAR a T <i V7t-AC^t57^-^ h £ 

M£$#7fJ£iitC t 5Ho©7^ V7*-A(ai,jff(Xlitf)i,r 
b h£libi&8*©i&$f1lT-P££ftT^5(Proc. Natl. Acad. 
Sci . , 1992, 89, 4653)o Z CD F*j ??kla itmSHWc<D mihMtOl^^B 

(Endocrinology, 1995, 137, 354), lit Jffi K © ft W ^ SB IIS 1*3 fft £ M 
Jit" Sitter («i(f7y^ CoA^^^^s J1& >^^R 

t^7^'J #g e(AI,AIKCIII)it£^ (D%m*jE J r&lz$m Ito 
5o PPAR/?ti#&*fflfla UT£#rt£#I]|t£^ilft£$gij! u 

T^S.I^f^f 11 PPAR/ff O^SW**t:o^r ti^WT? *SoPPAR 



WO 00/75103 



PCT/JPOO/03707 



2 

(J.Lipid.Res., 1996, 37, 907) o Z 0$ C PPAR <D& T j V 7 * - A 

X, PPAR a: ©y y 7 7 7 h v £ * tt Jnl* C0^ffi4'teJISflJ&JfiL«fc * 
SL, &fiJBffiimii3<2)Jf Ufc BE Situs: § 3 fc#|g££*lT 

£ D ( J. Biol. Chem., 1998, 273, 29577), PPAR a ®r£t£fl: fcJfil*J©ff 

U7^p-;K£TfEffl* s a§ < s -7j7^^>^^^JT-(ijimfliS6^ 
H^OBJf^ffl^ft^^^t OTs 7 -f 7^- h ^I££i1#J!£$b&I£JI 

ppar a t u ^m^m^(Dmmxmmmmmiz.mt^miiRxfmmm. 

&(Dmmt(DMfr *) PPARaft £ h h (D PPAR a U # > K 

L T ISiSp It f PPAR a £7St$fl: L o ^it^^^Mmt ^> Z t 

t£*©SE« 

PPARa©'J#> K h UTPPARatC*r-r -rs^b^ftt: 

!477irF >m(D{XmV0X-&Z> LTB 4 Oftil{3 v h 7 P - A P-450 (3 £ 



WO 00/75103 



PCT/JPOO/03707 



3 

i^iry^ h* N ft \Z 8-HETE s 8-HEPE f ^ig^T^S 
(Proc. Natl. Acad. Sci. , 1997,94. 312 ) 0 U rt> b «I ft £ © |*J St£ © ^ 

ifliiii^T^ffl^^-rs'fb^tj^ uta^fiin^ W098/28254 ^> 

-«3«(A) 

A^-XMV^CH^H-COjR 4 

X 5 -R 5 

(A) 

a b.ntmmm 1 a> 5 v >mzm ux 4 i±jssi^> rjr 

U - ;U^£ltt)T*m£ft3'fb£$J#$8££ftT l^ol/frl/fti 5 ?) 
Cft ^©fb&tliiil^^© Y 2 R TP X 4 l^^t^/H^T ^ KS 



WO 00/75103 



PCT/JPOO/03707 



4 

W098/07699 ^ ( B #fc f£" 3 Ili^^t ) (3, 



R io 




X-mfa&ZB&L u &m < ,R 7 (i*;i/^^rS/;i/S,T y;H, 
»J - ;i/ * *s ts )i # - ;H , t )i * )i * *s ts ji ~ )iM , ti 

■t 4 ;us,nhr 8 ^si>* ormzm t,R 8 tewmmzm lx^x 

7 ^> ;HS If 7" ;i/ ^ * > * ;w # - £ H L > R 9 Tkfft JI ? , 7 )\s * 
)vm,7)vo L,R 10 (i7K^M^, 7;yl,7;i/ 

^HJ!©te£^fi#i;i#Il& 0 , Sf-Cft^tfMb^tl^t h PPARa 
^^^H^^IS BS 63-91354 ^ ( UU £ 1*1 W. HI***; £*± ) K , 



WO 00/75103 



PCT/JPOO/03707 



5 



A— (CH 2 )m— O 



■O0- 



(CH 2 )n-COOH 



OR 



(C) 



gtUnli 1 fr£ 6fiDgi&£mUXi± C0NHgBfcv>tt NHC0^£HU 

R & £ ;i/ * *>ffilR t ;i/ * (i * ;u * ^{ggs 7 ^ * ;u * ;i/ a 

ii )vn * j 7 )]/ * & m-f)T* ti zlh&Vvfrm. 
S£ fix ^ So bfrb&#£.rft £ <7Mb£-tJ© -5 ^T-7P ft>i 

T US5227490 -Jf ( ^ ;U 7 *± ) (C x 

-«5$(D) 



^^R 1 lizk^JI^ >C,. t 7^^r^S> 7 'J C 4 -i 0 7Jl/^r^S^ T 

;i/a£>*;u#**> c 0 . 6 tj^ jfj/S, t F d ^ i/ c,. s t- ;i/£,c,- 4 
7;^;mj^-^ c 0 . k z;u^;i/S,Co-„ ^ j c 0 - 6 



z 



Y 



X 




WO 00/75103 



PCT/JPOO/03707 



6 

y C 0 - 6 T^l/^l/g.C,^ Ai^7i^ + y C 0 - 6 7" ^ * il/lX & A P 7 

h* D ^r^;i/*sCi. s t;up 7 ] ) — )l C 0 . 4 7;i/^/I/S, 7" V 

C 0 -6 7/l/3^i/S, IMS^UTUT^I^ Cx-e 7;i/^;H^i 

UR 3 &7k^tJI^Ci. 6 7;^/Hy(i7 »; -)i c,- 10 7;i/*;i^£lt 

S,CH=CH S,NR 4 CS MttmissY It MS £ ^ b T O T & 

Ci- 10 T;i/^;i/^,C 4 . 8 '>^d7j^jHjij -;i/S,c 0 . 3 7;^ 
;i/7'J- ;i/ c 0 -3 7/i/^rM^ c 0 -3 7 ;i/ * ;u t y — )i c 0 - 3 r ;u £ ^ 
c 0 -3 T)i*)iT c 0 - 3 ^ Fl, 

C 0 -3 7 , ;i/*;i/7' U -)l**ris C 0 -3 7;i/*;i^,C0NH ^ s nhco ^xte 
(CH 2 )m-Q-(CH 2 )n Q li &Mi X fi SftJf 5> 31 fcfti 5 1 j!p h 3 

fi^^PJKi^^t? C 3 - 8 a^^^ii§a £ n It 0 A» £ 4 T 
&5)£HUZ (i NR 4 R 5 S ({M u,R 4 h R 5 (i|5]-X(i^S=feoT7X^ 

M^.Cj-s 7;i/*;i/^, t >; c,.,o 7;^;i/St7;i/Jp;H(iis 
IllXtt c,- 4 t;up * #;i/#**> c 0 -6 t h'^y;i/ 

nm^z^ts 4-9 mm<D%.mxizv z vm-zw&z tix^x & &. 

^ )X tt ffi&S £ *f U T ^ T & V> ^ 7 - 7 S * 31 1" )T* H £ ft § 
ft£tJ##££ftT V^ § 0 Ufr U&#£ 3 ft CDit&WlZ zsas^ 
£±Tffi&££*! Ul^^^7^S^^-fttf7^ ^f£ai 

ftT ^ & t^o 

PPARaf^iH^ffi£fS^ IT ^ 6^ dm Itlt PPARa£l>' PPAR 
r ttMftmZGt Z>ik&W)t LtSi^lff W097/25042 ^(^ ^ 



WO 00/75103 



PCT/JPOO/03707 



7 



-IftS: (E) 



o 




(E) 



VBb&mM&m* D fc h PPARa*£i§rr§t^ te^SHS-fb^fflS 
PPARa^iHtffi£Wir3rt;£rtlh Itll^Flif W097/36579 
-fl£5£ (F) 



& Z & ^ *&BM<Dfc£® tltmmtfi&ft Z o 5L PPARa©^ 



o 




(F) 



WO 00/75103 



PCT/JPOO/03707 



8 



#B W <£> H ^ 

^*i5iaift7x=;i/7D v*>mmmfo&mtitz t h ppar<* 



££UTV>Tfc&V>^>2/*;i/:**->S&£U R* J£t IB & 1 £ 4 
©<£&T;i/*;i/^ 2,2,2- h >; 7;i/*oxf J^3S& l £ 3 

fft l fr£ 4 (Di&mr )i* 2,2,2- h 'J 7;u^a^f-;u^©^^ 

tc(i;k&JI^£fctt£SRgt 1 frfc 4 T ;u * £ & b ^ R 2 # 

l & 3 ©4S«T;i/ii*$/g, 7xy^p^l v J^fft$ilfr£> 




(1) 



WO 00/75103 



PCT/JPOO/03707 



9 

£ Affix U? 1 * Affi&if) N 7J^'J±iiIt {mz.\ZJ3 
Affix £ Affi&£f ) , ^ - £ Affi^(D||£iJ±f^£ 

& x * ^ ;u si m fa * * * v v v j > si m & & # m & n x « * □ 
r^oyvjs^j tit, 7vmm*. mmm*. nnfc^, a* 



WO 00/75103 



PCT/JPOO/03707 



10 

r&*« i frh 3 <d&wlt tit**)]/**. 
)ii-* s yu v))/?-itmm.my.&fri& ^tz^nw. i 3©&©# 

UT^T&ltV^^^tf^^j T* I* S £ ft % ill (£ $ % 

Wl i £ 4 ©{£i&T;i/*;i/l^iiii$t l £ 3 ©{gi&T;^ **>^ 

U*-A l)o 



o o o o 




(lb) 

7s dp- A 1 




(ib) 



WO 00/75103 



PCT/JPOO/03707 



11 



<Di&mT)i^)V&, 1 6 3 (DfaWT^o * i/m, 7 * s * 

o o 

~H (2) 




[^^s R 4 (£ fu 5£ £> ?! t> ] i:-l5^(6) 



V 

/ 



OR* 



(6) 



R Z 



;i/it^D, X fc* PPh 3 36 I; Ji P0(0C 2 H 5 ) 2 S^^f-] T'i^tl^ft 



(3) 



[^^.R 2 ',R 4 ,R 5 {ifui$©M ^ ]X'm2ti%it&W*i&7tRV7km4b 




WO 00/75103 



PCT/JPOO/03707 



12 




R .^pNH, (7, 




(5) 



[iStf> r',R 2 ',R 4 ,R 5 ttfij&cDjI D ] T-SSSft-Mb^® coor 5 BP 
i-li© WittigSJifcXIi Horner-EmmonsS/foiiT 1 h 7 t F D 7 
LT&m7H£7km<bi- h >J A © £ a & T ;i/ # U^STk 

r> A t- y h * is Y <D £ o ^tl7j!/3^ri/ F^ffl^SZ i:i) 5 T*l 
5o SJiSSSi: UTii-20°Cfr £ 150 o C(lTs 0°Ct>£> 50°C 

A7; K*©$g&4»7fc|Rffi 98.1kPafr 6 491kPa T- HJS f 3 Ifctft 
SS.SJSfiKi: UT& 0 o Cfr£ 100°C(IT> &?j1£&^7> £ 80°C 



WO 00/75103 



PCT/JPOO/03707 



13 

r*;i/7t?^r^;i/ScDSj5BttSI**j £ bTlii^btK iHMbtK 

«gs©$s«e^ mmt [sxmz.\*&m<ti- h u &&<d.& a ut ^tt y 

^JSTfcfJUb^K TkiHb^ h y •> a© J: -5 y ^JSTk^btK 

>j * L,m<DTJi* v&m&tmms xttey^^ h'jx^^ 

* ;u # > Ktt© * * t? £ f& £ ft a » £ K ti fflfc * ^ u > x ^on 

^f^7;;)7D tf;i/]-3-xf-;U3b;i/^$;^ * KIil,y7; y 
> H i/ x ^ ;b , y 7 xzjWJ >l7i ; K % * ;i/ ?t? - ;i/ >* >f ^ V \7* - 

jvmt^m-f ztiZo &mt bxitm^^7km<ti- h y ^ a© £ a & 

&by h Uxf;i/7 5 >©cfc a fc*f«tgg#3M:f tiZo ffi 

fittffl b It li N - b F D y ^ > v" h 'j 7V-JK N- b K D * v X 
* > >r S K 3,4-v b K P-3- t h* P * y-4-t^rV -1,2,3-^ > 
V h 'J 7y >^A s f tffjti^o £ UT&-20°Cfr t> 100 o Ct 

T > $f 3g (3 0°C t> 50°C (I T Hit 5a^t-^„ 

»E9X||©JDzk^jlPS^tt7 > ;U* Uttlfe^T-eff a a^t-^o 
TJliJ U h LTttTkiHb 'J f ■) A v TkiHb^ F'J7A, 7k i£ 



WO 00/75103 



PCT/JPOO/03707 



14 

it* »j tf kmftm^btiho R&umt uta ovt^ screen:, 

*T?£ 3 (**-A 2) o 




(5) (tb) 

X * — A 2 



■ffcto-fc, -jffi^ (lb) 

[it*, r\ r 2 ' n R 4 (iiu^©« ]T-7fN^ti^^b^tJ(i-^5C(8) 

o o 

(8) 



o 

V- OR 5 

x -h; 7 < 6 > 

f^ffl $ * § (Wittig SJSXIi Horner-Emmons gjfa ; £ (C 



WO 00/75103 



PCT/JPOO/03707 



15 




[5** % R l , R Z , R 4 , R 5 1£ b? $i © Si D ]T- 
Ig) bT»&*l3-«5*;(5) 
o j> 

'OR 3 




(5) 



T-m^^S-fb^tlO C00R 5 &GL*J}U7kfrffit & (*tlg) 
■et5(^^r-A 3) 0 



R 4 

(10) 



(id 




(12) 



1" c 




w+xisi 



(lc) 



* 3r — A 3 



WO 00/75103 



PCT/JPOO/03707 



16 




(lc) 



$^bt^T*)^^>^;^^^S^ils R 2 "&J^iH^ 1 frZ> 3 

R 4 {i^mi& 1 fr£ 3 ®{g$^;b3:^>S£3it-]T-it£ftMb£tJ 
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* A 6 



o o 




(la) 



[jfcf , R 1 lift ft ft 1 ^ 4 0<£$T;i/*;i/^ &ftft 1 £ 3 © 

i£^T;i/Z/ dp^Ss h'J7jl/t0^f jl/S, h U 7/l/^D^ 

®{£!£T;i/*;bg N 2,2,2- h 'J 7;^Dxf /H, J^H^ 1 £ 3 
OfilT/^JFyS, 7xMy|, #mft 1 £ 3 ©<£$7;i/3r 



WO 00/75103 



PCT/JPOO/03707 



25 

-ttiC(le) 

R 4 




[5**, R\ r\ R 4 (ifu^Oji D ] fc-«a(24) 



Xp' — H (24) 

* KB#fc,*;i/* ]T* 3*1* 

3(25) 



o o 




(25) 
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(26) 



*-t-rt,xs©gjfc£:fenT> £ <r-ji&5£(23) 




(23) 



r\ r\ R 4 ttM^©ii t) ] T~7f,£ tiZit&fyKD&m&T- h 
&tC-]&5£(23) 




[jC^K R\ r\ R^ifu^®® D ] £-$5S(24) 



Xp' H (24) 
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U f A ^ -f 7 70 1^^7; K © <fc 5 & & JI T $ h\ th'J^A^ 
h * F^^'J^A t-7h+i/ h* <D J: O & T ;U =1 * h* %f CD 




SB-+QIS R» 

(la) 

* A 7 
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t&to^ -«5t(la) 

o o 




(la) 



[5t4\ R'tt^JSSt l 4 ®iSi»T;u*;i/3lx &£»c l £ 3 ® 
fil7;^^ri/l, MJ7;i/tn^f^ h'J7;i/*n^h#i/ 

& £ u t ^ r & & > ^ ;u * * > £ £ H L s R 2 li & 3$ # 1 £ 4 

2,2,2- h U 7J^Di>JH N ^fftgt 1 fr£ 3 



o 




[5£*> R 4 (i bu iiE CD ii t> ] X'UZ ti2>fc&%dlz -j|ft5£(30) 
O 

f^Xp" (30) 

•J i>*y >-3->r (R)-4--r yrn tr ;i/-2-^r v u i>* y >-3- 

-f (R)-4-7 x - ;i/-2-tf V U > t3-> f JimmomMW, 

E#(R)<D * 5 * V V U ^ J > ^ * 7 )l << X V v »J y > > * =7 

7 * * a N * 7 ji z )v $ h m * m. t ] t? ^ 2 n * it ^ z 
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o o 

Xp" (28) 




R2 H 



.2 4 



(29) 



HO 




R2 H 



.2 _4 




NH, 



(7) 



II) >ft*>*lfc-IS:5C(26a) 




(26a) 



[:£<K R',R 2 ,R 4 St>* Xp"{iluM>©S t)]tl^5ib^© COXp" 

<? ■?> o 
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AT 5. K$©iS& ( t , zkfSE 98. lkPa 491 kPa X %M"t S Z tifi 
-£§So LX\* 0°Cfr£> 100°C(3T, » £ lz (4 g jg £ 

SOVlZXmMt S Z. ttfX # So 

<ffi©§5§3i#£^ LTHSfc-T S d fctfl? £ So r * */)]/&<D 

&.fo&nm&j t Lx&mi&fc®, m^kfc®. mm*®. ±)vx- 

&JB7jcKi'b$k U -7 A^©t;utj <;£JR&KJ£x Xli^'J^ 

Its: # So 

^il/7^;)7D tJl/]-3-xf jl/Ajl/^'yW 5; FIIS,y7; U 
>ly*xf ;k ^ 7 x - ;u > S T V K . * Jl ;b $; ^ 5. ^ ^ - 
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iit'j^>, h u x ;i/ t ^ > © «t a & * s ^(f s> n § o ^ 

MJ N-fc K D^pyA>>n U 7V-JK N-t K P * v * 

* v W =• K^> 3,4-^ h K n-3-fc H D * 2/ -4-* * V -1, 2, 3-^ > 
'J7y>^^^{f f,ti5oSJSSIi: UT&-20°Cfr £ 100°C(C 

Utt&^fc i/Tii7k»ft u a, TkiHb^ h >; * a s tK^ 

fi-20°C*»£ 100°C£T\ SffcCtt 0°Cfr 50°CiiTfl|g-r 3 3 i: # 

(fSJKfll.l) 
2k. 

7;i/=f >£H»TKT;icJRfti^ b 'J t> A(2l4mg, 5. 35mmol ) SrJIfcTk 
rh7tFD77> 10ml LtK^ Ufco h 'J xf;i/ 2-*** 

J U - h (1.34g, 5.3lmmol) 4ifi*r h 7 t h*n77 > 20ml 

2-p< h^ry$lii^>y;K#f^J 3 ; 1.44g, 5. 33mmol ) £ flfczk 
h7bFD77> 25ml LiST bfco ?»Tf$7&£ST* 4.5 
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V W VP? 7 4 -('Mttiffli > : 

f-;i/=5:lv/v)tct)l»fi U1.45g(74%)©(3-^> # * * ;i/ # = 

fCS##ftii m/z 368(M»). 

n £ftfc(3-^>^;i/;T *^#;i/#x;i/-4-^ h 3^>7 xn;i/)-2- 
ifil/7 7 ij ;i/K^f-;K4.00g, 10.9mmol )£x # y — )]/ 200ml {3 it 
i^b, 10%^5$;«7 Afi#rateJ&(1.10g)*Ja*.* i^E 353kPa iCT 

ibt 3.0g(98%)©i!Mfc£t)£^Mfevfift$J£ Itifco 
fffi##T1K m/z 280(M + ); 'H-NMR (400MHz, CDC1 3 ) 6*0.93 (3H, t, 
J = 7.3 Hz), 1.18 (3H, t, J = 7.3 Hz), 1 .52-1 .59 (1H, m), 1.59-1.70 
(1H, m), 2.55-2.61 (1H, m), 2.76 (1H, dd,J = 14.2, 6.4 Hz), 2.92 
(1H, dd,J = 14.2, 6.4 Hz), 4.03-4.12 (2H, m), 4.06 (3H, s), 6.97 
(1H, d,J = 8.8 Hz), 7. 38 (1H, dd,J = 8.8, 2.4 Hz), 8.00 (1H, d, 
J = 2.4 Hz). 

(mmm 2-6) 
<n i> 
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o 








* R 2 





R 2 


R 4 


R 5 




2 


CH 3 


OCH3 


C 2 H 5 


286(M*) 


3 




OCH3 


C 2 H 5 


294(M + ) 


4 


och 3 


OCH3 


C 2 H 5 


282(M*) 


5 


0C2H5 


OCH3 


C 2 Hs 


296(M + ) 


6 


OPh 


OCH3 


C2H5 


344(M*) 



(mum 7) 

2-x.^;i/-3-[4-^ h jp->-3-[N-[[4-( h 'j7;i/tP^f ;i/)7xz;i/] 

^■;K5.00g, l7.8mmol)*Itt7jc^ ^ n D p< * > 80ml £$8? -10°C 
£-l5°ClC^£P Ltzo mWT h U Jf^7 S > (6.21ml , 44.5mmol) 
&JD^fco * n nj^Kx^;i/(l.86al, 19.5mmol ) SIMtK *>* * p 
d ^ ^ > 10ml tc?§8? UriT Ufco -10 o Ct? 10 4-( h"j7^ 

# o * ^;i/)^> VfrT * >(2.51ml, 17.8mmol)£0#7k^ □ u * $ 
> 10ml LmTLtzo 

-io°ct* 30 t 7^niin-Mibfco sj5B« 
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i:Plxf^©i^ii(:tSIS B H 0 U7.2g(93X)0 §6tHb£*0£JR 
fe&iifc bTff/io 77.5- 79.5°C; 

KS##ftt m/z 437(M 4 ); 'H-NMR (400MHz, CDC1 3 ) 50.91 (3H, t, 
J = 7. 3 Hz), 1.18 (3H, t, J = 7. 3 Hz), 1.51-1.69 (2H, m), 2.54-2.61 
(1H, m), 2.75 (1H, dd,J = 13.7, 6.8 Hz), 2.92 (1H, dd,J = 13.7, 
8.8 Hz), 3.92 (3H, s), 4. 04-4. 12 (2H, m), 4.73 (2H, d, J = 5.9 
Hz), 6.89 (1H, d, J = 8.8 Hz), 7.25-7.28 (1H, m),7.47 (2H, d,J 
= 7.8 Hz), 7.59 (2H, d, J = 8.3 Hz), 8.06 (1H, d, J = 2.4 Hz) , 
8.30 (1H, t, J = 5.4 Hz). 



<U2> 
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R 4 





R 1 


R* 


R 4 


R 5 


Wz) 


8 


4-CF 3 


CH 3 


OCH3 


C 2 H 5 


423 (.It*) 


9 


4-0CH 2 Ph 


CH 3 


OCH3 


C 2 H 5 


461 (M + ) 


10 


4-0Ph 


C 2 H 5 


OCH3 


C 2 H 5 


461 (M + ) 


11 


4-0CH 2 Ph 


C 2 H 5 


OCH3 


C 2 H 5 


475 


12 


4-Ph 


C 2 H 5 


OCH3 


C 2 H 5 


445 (M + ) 


13 


4-CF 3 


0CH 3 


OCH3 


C 2 H 5 


439 <»«■) 


14 


4-0CH 2 Ph 


OCH3 


OCH3 


C 2 H 5 


477 (M*) 


15 


4-OPh 


OCH3 


OCH3 


C 2 H 5 


463 (M*) 


16 


4-Ph 


OCH3 


OCH3 


C 2 H 5 


447 0t) 


17 


4-OCH3 


OCH3 


OCH3 


C 2 H 5 


401 (M*) 


18 


4-CF3 


OCjHs 


OCH3 


C 2 H 5 


453 Of) 


19 


4-CF3 


OPh 


0CH 3 


C 2 H 5 


437 (M + ) 



(mmm 20) 

2-ji^;1/-3-[4-^ h * S/-3-rN-f T4-( h 'J7;i/tD^;i/)7i^] 
^ f; )V ] )l ^ ^ )\/ 1 7 - ;t/ ] 7* p g 7h > ^ 

2-xf/V-3-[4-^ h * ^-3-[N-[[4-( MJ7^n^jb)7i- 
)]/]* 5- j )]/]7 x. n >m^3- ( 1 . 26g, 
2.88mmol;^5M 7 ) J: x # y - ;i/ 15mK lmol/1 7km.it i~ h U ^ A 
15ml £*g£U50°CT- 4 Iffl at # & £ Jfi ft & Mffi T li L fc o 

THIS® U fttfir 'J XAt*t H B H c7)^M^^t) 
* 1.26g (95%) »fc 0 

Kj£ 144.5- 146. 5°C; fl*#t/Hii m/z 409(M*); 
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TtmftVfm C 21 H 22 F 3 N0 4 (409.40): 
MfWm C, 61.61; H, 5.42; N, 3.42. 

C, 61.48; H, 5.40; N, 3.41.; 
'H-NMR (400MHz, CDC1 3 ) 6*0.96 (3H, t, J = 7.3 Hz), 1.53-1.72 
(2H, m), 2. 59-2. 66 (1H, m), 2.77 (1H, dd,J = 13.7, 6.8 Hz), 2.96 
(1H, dd,J = 13.7, 8.3 Hz), 3.92 (3H, s), 4.73 (2H, d, J = 5.9 
Hz), 6.90 (1H, d, J = 8.3 Hz), 7.29 (1H, dd,J = 8.3, 2.4 Hz), 
7.47 (2H, d, J = 8.3 Hz), 7.59 (2H, d, J = 7.8 Hz), 8.08 (1H, 
d, J = 2.4 Hz) , 8.32 (1H, t, J = 5.9 Hz). 

(HAS 00 21-31) 

mmm 20 tmmz in 3 afc&m&mtzo 



< 



3> 




R 4 
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r» 1 

R' 


r»2 

R 


R* 




7zm 7? #r(%) 


21 


4-OCH 2 Ph 


C,H S 


OCH 3 


127.0-127.5 C 27 H 29 N0 5 


ff-gfiI;C72.46 l H6.53,N3.13 
5i^1li.;C/2.30,nO.OO,N3.l4 


22 


4-Ph 


C 2 H 5 


OCH3 


158.5-159.5 C 28 H 27 NO< 


ftgte:C74.80.H6.52.N3.35 

^ 5ll /iS • P 74 A7 Hfi fil Ml 14 


23 


4-OPh 


C 2 H 5 


OCH3 


127.0-128.0 C 28 H 27 N0 5 


ft^fi!;C72.04.H6.28.N3.23 

^ tHU 4*rli • 7 1 flfi Wfi 11 Ml 91 

7c mi IE % / 1 .00,00.0 1 , n 0 . c 1 


24 


4-CF 3 


OCH, 


OCH3 


161.0-163.0 C 20 H 20 F 3 NO 5 


ftg{l;C58.39,H4.90,N3.40 

^ «8r| . /-* c 0 oc u 4 00 Ml AQ 


25 


4-OCH 2 Ph 


OCH3 


OCH3 


136.0-138.0 C 26 H 27 N0 6 


ftff fiI;C69.4 7.H6.05,N3.12 
II m fiI;C69.38,H6.09,N3.1 6 


26 


4-Ph 


OCH, 


OCH3 


176.0-178.0 C 25 H 25 N0 5 


ft gte;C71.58.H6.01,N3.34 
HSHI;C71.56,H6.15.N3.36 


27 


4-OPh 


OCH, 


OCH 3 


137.5-139.0 C 25 H 25 N0 6 


ft^®;C68.95.H5.79,N3.22 
HaM;C68.74,H5.80.N3.23 


28 


4-OCH3 


OCH, 


OCH 3 


128.5-129.5 C 20 H 23 NO 6 


fti:ii;C64.33 t H6.21.N3.75 
H#HI;C64.22,H6.22,N3.79 


29 


4-CF3 


OCjH, 


OCH3 


146.0-148.0 C 2l H 22 F 3 N0 5 


ftgte;C59.29.H5.21.N3.29 
H8HS;C59.04.H5.10.N3.33 


30 


4-CF3 


CH 3 


OCH3 


155.0-156.0 C 20 H 20 F 3 NO 4 


ff-g{g;C60.76.H5.10.N3.54 
H$|{g;C60.77,H5.12,N3.57 


31 


4-CF3 


OPh 


OCH3 


141.5-143.0 C 25 H 22 F 3 N0 5 


fi ^fiI;C63.4 2,H4.68,N2.96 



§l^fil:C63.25.H4.70.N2.93 



(#%0J 1) 

§ ;i/-2~^ h V-N-[[4-( h 'J 7jb^D/f Jb)7x-jl/]^f 

;i/ ] g > x 7 ^ k 

lm A f£ E.J.Wayne J. Chem. soc. 1022 ( 1922)] (7) 
5-^;U ^ ;i/-2-^ h + y51ii(4.05g, 22.5mnol)£ * D D * * 
> 80ml (3 & M U * ^ t tz o *jfTh'Jxf;i/7 5> (7. 94ml , 
56.2mmol)SJn^.feo & o D & x )l ( 2. 44ml , 24. 8mmol ) £ jfo 
X. 10 ftmfttk 4-( h ^il-t D^f ;i/)^>y';i/7; > (3.31ml, 
22.5mmol)£$T L-B&$g t 0 £J&M ^TK^^^Tk^^^- h >J ^ 
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nmamm m/z 337(m + ). 
(nmm 32) 

2-t h * ->-3-T4-^ h =fr ->-3-[N-[[4-( MJ7;i/tP^;i/)7i = 

2-( ^ i h * * 7 * 'J ;U )-2- ;>< h dp */ ffi m x * ;u (265mg, 
l.lOmmoD^ffiiTkT- h7b F o 7 7 > 3ml \Z Mfr b x T )\/ 3 > 9 ffl^ 
T?*#fll#T# U ■> A t-7* h**> K(123mg, 1 . lOmmol ) ft AO X. 30 # 
flt# tfeo &tc N-[[4-( hij7^o ^ *■;!/) 7 xn;i/]^ ^;i/]-5- 
;U-2-^ r +S/^>X7 ^ K(338mg, l.OOmmol) ftj^Tk^h 
7t KD7 7>2il tlfrUi&DAfco iiSCT 1 IS P^M # b & £ 

;i/^07 h^57>f-(^ai?S n-^+J- > : g^x^;i/ = 3:lv/vMc 
TllU 330mg(78%)©iljg'fb£$I 

mmfttfrm m/z 423(M + ). 

(mmm 33) 

2-^ h »->-3-[4-^ b -> -3-fN-r [4-( h !2 ZJkA u * 3- )is)y * =- 
)]/ ] * ± )]/ ] 7j ;u nje -f ;i/ 1 7 x - ;i/ ] 7 □ g a- > 1 x ;i/ 

2-^ h *:>-3-[4-p< h *->-3-[N-[[4-( h 'J7;^D^^)7i 

x;u]^ ;i/M ^e >r ;u]7 x - t U )vm x ;u (I50mg, 

0.354mmolK x * y — ;u 2.5ml Stfr h7t F n 7 7 > 2.5ml £rl 

E7k^«S2)0*ff ofco S^^T^tt^ftttifl b> bT 
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mmg(m)<nmm<t£®itm&&i 3 Bt bxm fc. 

ffS.#flrffi m/z 425(M + ) 

2) 

2-p* h *->-5-~ h P-N-[[4-( h'j7^P^/l/)7i^/l/1^Jl/] 

[^Jx.li"De. Paul is £ N J. Med. Chem. 1022 ( 1922)] (D 
h Jr>>-5-- h o $,t#iM9.00g,45.7mmol)£ :/ ^ nu * # > 
450ml l N h »j ^ >(8. llml,58.4mmol ), ^oo^^ 

x^;K4.70ml,49.3mmol)§7jDx.^^(3T 45 #jf # Ufeo & (C 4- h 
'j7J^D^f;H>i/'^7; >(9.59g,54.8mmol)£*igT b 30#^ 

i> ^ at«^,^ Uiiiii tfeo nm%>%w?mx.mx'Hm&L, 12. 5g 

iK'B^Blbrii 2.13g *nt~o £tt" 14. 6g (91%) 
SCM^I/fifi m/z 354(M t ); , H-NMR (400MHz, CDC1 3 ) £4.09 (3H, s), 
4.75 (2H 5 d,J = 5.9 Hz), 7.11 (1H, d,J = 8.8 Hz), 7.47 (2H, d, 
J = 7.8 Hz), 7.61 (2H, d, J = 7.8 Hz), 8.05 (1H, br s), 8.36 (1H, 
dd, J = 8.8, 3,0 Hz), 9.12 (1H, d, J = 3.0 Hz). 

(mmm 34) 

5zZ i h^y-N-[[4-( h'J7WD^f;i/)7i^]^;i/1 

2-^ h ^rS>-5-- h P-N-[[4-( h 'J 7WD/fJk)7i^il/]^ 
)1]^>XT i K(14.6g,41.2Mol)i:IPK3:^;i/ 146ml U10% 
^7 ^* (2. 6g)&flD;tgig£T 5B#f«tK#Lfco feh& 
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tRixf >\'<Dm&&m£xni&& u i2.4g(93%)0HMfc£tj£ 

&6*SHh LTff fee 

K«#tfftt m/z 324(M t ); 1 H-NMR (400MHz, CDC1 3 ) £3.87 (3H, s), 
4.72 (2H, d,J = 5.9 Hz), 6.80 (1H, dd,J = 8.8, 3.0 Hz), 6.83 (1H, 
d, J = 8.8 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.59 (3H, m), 8.43 (1H, 
br s). 

(mmm 35) 

2-7p^-3-[4-^ h *»>-3-[N-rr4-( b U 7Jl/tD^;i/)7x-;i/1 
^f^]i)j|/n ; &^[/l7i^;i/l7D^^>|xf;i/ 

5-T ^ y-2-p< ^^>-I-[[(4-MJ7Un^fjl/)7i-;i/]^f 
iH^>X7^ K (7.00g,21.6mmol) N T -b h > 85ml SIM # 7 — ;u 
34ml L*tf Lfco «#T 47X*fti2KJRtt 17.5mk ffiiBK* h 

'J £ A(1.65g,23.9mmolh tK 6.2ml £/)nx. 10#£#bfco 
£ T T >? U ;u '& jl ? )\y (13.4ml, 128mmol) , m it m 
(I)(416mg,2.9lBBol)&J0>t fco 3 0 #Jf #&gS*n&&>k& :f- h 'J -7 

siif^iiai/fe, ffiai«[ttfiainA 

>fcR^:n^;i/©S£}8&£-cS*£il Us 683mg(7150© 
fc£«&*aRS*£ii LTff fee 

IC*##ffiI m/z 469(M + ); ! H-NMR (400MHz, CDC1 3 ) cT 1.21-1.26 (6H, 
m), 2.61-2.67 (2H, m),2.96(lH, dd,J = 14.2, 6.8 Hz), 3.18 (1H, 
dd,J = 14.2, 9.3 Hz), 3.53 (1H, dd,J = 9.3, 6.8 Hz), 3.93 (3H, 
s), 4.10-4.19 (2H, m), 4.73 (2H, d, J = 5.9Hz), 6.91 (1H, d, J 
= 8.3 Hz), 7.32 (1H, dd, J = 8.3, 2.4 Hz), 7.47 (2H, d, J = 7.8 
Hz) , 7.59 (2H, d, J = 7.8 Hz), 8.11 (1H, d, J = 2.4Hz), 8.30 
(1H, br s). 
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(mnm 36) 

2-ji^;i/f- a- -3- [4-^ h =frS/-3-rN-|74-( h !2 ZikJig-iLOd2 * 
~;i/~M ±ji±fi ji^^j )i]y x^;i/irp >^ji^;i/ 

2-7ot-3-[4-^ h * S/-3-[N-[[4-( h ij7^D^jl/)7i- 

;i/ ] ^ ;u ] * ;u a ^ -f ^ ] ? ^ - ^ ] ? D ^ ^- > ^ ^ f- ;u 

(1.00g,2.05mmol;^JS#iJ 37), ^ * ^ 56ml tiLWTi- 
b U !)Af hdrS/ K (268mg,2.55mmol)£;!jl3x. 1.5 B# Ptg id f& 31 

mmfrffim m/z 324(M + );'H-NMR (400MHz, CDC1 3 ) £3.87 (3H, s), 
4.72 (2H, d,J = 5.9 Hz), 6.80 (1H, dd,J = 8.8, 3.0 Hz), 6.83 (1H, 
d, J = 8.8 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.59 (3H, m), 8.43 (1H, 
br s). 

immm 37-38) 

mmm 36 1 mmiz uti 4 ait&Qo&n tz 0 



<il 4> 
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0 













R' 


R* 


R 4 


R 5 


R*tt*rtt (di/z) 


37 


4-CF 3 


SPh 


OCHj 


C 2 H 5 


517 <r> 


38 


4-CF 3 


SCH 2 Ph 


0CH 3 


C 2 H 5 


531 (IT) 



39-41) 

mmm 20 5 <Dfc&®%ntzo 



<I5> 





0 


O j 




R 4 


^ R' 



mmm 




R f 


R 2 


R 4 




7^14 jC 




39 


4 


-CF 3 


SC 2 H 5 


OCH3 


155.0-157.0 


C 2t H 22 F 3 N0 4 S 


USUI 


C57.13,H5.02,N3.17 
C56.79,H4.89,N3.15 


40 


4 


-CF 3 


SPh 


OCH 3 


130.0-131.5 


C 25 H 22 F 3 N0 4 S 


sum 


C61.34.H4.53.N2.86 
C61.08.H4.45.N2.82 


41 


4 


-CF 3 


SCH 2 Ph 


OCH 3 


Foam 


C 21 H 22 F 3 N0 4 S 


fHHi 


C62.02,H4.80.N2.78 
C62.39.H5.03.N2.72 



(##0J 3) 
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5-*;u ^ h ^>£Ji#^(1.76g,9.77mmolh^> o 

5. h* (1.26ml, 10. 3mmol) N &&7jc«3b U £ A (2. 94g, 29. 3mmol )St>" 
N.N-i?^;!/*;^? 5. Y 40ml £?l£r b^SH T 4 B# SB if # & ^ ® 

mykmmi- h ^AT-f^u^i&b^-*;^;^-^ h^>£m# 
m * > ^ & £ * w tc ft fc o 

M*#lfrfli m/z 270(M + );^^ 58.5-59.5°C. 

5-*;i/ ^ ;i/-2-^ h ^^>Sm#^^>> ; >'Kl.l0g,4.07nimol)h / * 
y - ;i/ 30ml £ m £ L s *#«#T*IMb**5ll:*- h V * A 
(155ig,4.10miol)fc'J>*1"oin*.fco 7jc^T 2 B# Rfl JB # & 2k zk * £ 

a?, imoi/i mmr-m^t u ifKx^^-cjfita ufco fftffl***, 

«8WAM*-C^#«J«*Blt»^ h'J^At'fgi UffilS Ul.llg(99%) 

f- 1/ > 100ml 2kft}f #T tf U ^ >(660ml ,8. 16mmol )& 

m 7j< If 8 (460ml,4.88mmol) , N , N- ^ y> ^ ;i/ 7 ^ J f 'J ^ > 
(25mg,0.205mmol)^Jnx.-^M^bf-o SUS^US lmol/1 ftiL 

**th'J ^ ATk^rt^ tafn^^TkT'^^^MTRi^^^ h u ^ at* 

K*#*ftt m/z 314(M 4 );'H-NMR (400MHz, CDC1 3 ) 52.08 (3H, s), 
3.91 (3H, s), 5.03 (2H, s), 5.35 (2H, s), 6.97 (1H, d, J = 8.3 
Hz), 7.31-7.50 (6H, m), 7.83 (1H, d, J = 2.4 Hz). 

42) 

3-(3-^>'> , ;u-t^-->^;i/^-;i/-4-y h ±±_7 * -fr)-Z,2-V * ± 
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5- 7 -fe h * * f- -2- p< h * v 5 B # ^ > v to 
(630mg,2.00mmolK * ? )l F 'J / fi^>'J il/y^j^r>7t 
# - ;K 730mg , 4 . 02mmo 1 ) , ££ 4£ ^ ih / ^ b > 25ml £ ?g ^ b 7 )l 3 > 
Hffl^TlIii^^^ S/ * A(45mg,0.202mmol)^in^ 6 B#fggiS 

bft&s ifc.astttti' 'j*y;^D?h^77< -(ism* n- 

^\^i7-> : If&x?- )\s=S:U/v)iZZmm U 131mg( 18%)© HMfti £ 
MZm&faFBt btifeoflMfi m/z 356(M*); 'H-NMR (400MHz, 
CDC1 3 ) cT 1 . 16 (6H, s), 2.79 (2H, s), 3.56 (3H, s), 3.88 (3H, s), 
5.33 (2H, s), 6.88 (1H, d, J = 8.8 Hz), 7.20 (1H, dd, J = 8.3, 
2.4 Hz), 7.30-7.47 (5H, m), 7.56 (1H, d, J = 2.4 Hz). 

(mmm 43) 

3-(3-)b;^^y-4-^ h =fr->7 x x )l )-2, 2- v p< ± )V 7 P br^>^ 

3-(3-^> ^;u^-^r->*;i/^-;i/-4-p< h*->7 x - ;i/)-2,2-^ ^ 

fjl/7Dtt>l^ ?-;i/(310mg,0.870mmol)&x* y —Jltr h ? t 
K D 7 7 > © 1 : 1 © Jrb © & 7ml (3 $ b s 10%^ 7 V «7 A J§ £f 

r£t*J*(20mg)£j!jn;L 5 B# Bfl f& E zfc * ** JD £ff o tz 0 SUS*l7»tt«l 
*»iflU *&£«8bT 290mg(90%)©aijSfc£&fcJRfiifitt«&fc 
b T ff fc o 

SS##fft m/z 266(M t );'H-NMR (400MHz, CDC1 3 ) (5 1.18 (6H, s), 
2.85 (2H, s), 3.68 (3H, s), 4.06 (3H, s), 6.96 (1H, d,J = 8.3 
Hz), 7.31 (1H, dd,J = 8.3, 2.0 Hz), 7.94(1H, d, J = 2.0 Hz) , 
10.46-11.00 (1H, br s). 
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mmm 44) 

3-f4-^ h ->-3-[N-[[4-( h U 7 U * 9 )l ) 7 x = )l ] * ^ 71/ ] 

ajuyt^ ;i/]7 x ~)i 1-2,2- p< 5 1 ^7 , p^^>^^^;i/ 

3-(3-£ 71/*** i>-4-^ b 7 x ^ ;i/ )-2, 2-^ ^ ^ ;i/ 7* D ^ > 
^ ^M204mg, 0.766mmolK h U xf;i/7 ^ > (135ml, 0, 969mmol K 
? o D j^x^;i/(82.0ml, 0.843mraol), 4-( h U 7 ^ ^ D ^ ^ Jl ) 
^>V)IT * >( 120ml, 0.842mmol )££>*!# 7k :>* 7 D D * > 8ml £ 
fflVK Il^J 7 h(5ia©^^^tT-5 - ^(Cck 309mg(95%)©^M 

ff*##ffli m/z 423(M + ); 'H-NMR (400MHz, CDC1 3 ) 5 1.18 (6H, s), 
2.85 (2H, s),3.69 (3H, s), 3.92 (3H, s), 4.73 (2H, d, J = 5.9 
Hz), 6.89 (1H, d, J = 8.3 Hz), 7.20 (1H, dd, J = 8.3, 2.4 Hz), 
7.47 (2H, d,J = 7.8 Hz), 7.59 (2H, d, J = 7.8 Hz), 7.99 (1H, d, 
J = 2.4 Hz) , 8.29 (1H, br s). 

causal 45) 

3-[4-^ t> * v-3-[N-[[4-( h 'j7/^D^f^)7xzjl/l/f;i/1 

3-[4-^ h *S/-3-[N-[[4-( h ij7WD^^)7i-il/]^il/] 
A;i//t : E^jl/]7i-;i/]-2,2-^^f^7nt^>i^ ^M300mg, 
O.7O8mmol;fl5S0iJ 47), ai * 7 - ;b ( 5ml ), lOpkiHb ± h U ^ A tJc 
(2ml) 22 ^ |I] ©JifF £ 206mg (90%) 

&£*Sil©itjSfti£$l£f*fco jffll^ 151. 0-152. 0°C; 
mmfrtifm m/z 409(M + ); 
7n^^l/fH C 21 H 22 F 3 N0 4 (409.40): 
frJItt C, 61.61; H, 5.42; N, 3.42. 

mmm c, 61.68; h, 5.45; n, 3.48.; 
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^-NMR (400MHz, DMS0-d 6 ) 5 1.06 (6H, s), 2.96 (2H, s), 3.88 (3H, 
s), 4.56 (2H, d, J = 6.4 Hz), 7.06 (1H, d, J = 8.8 Hz), 7.25 (1H, 
dd, J = 8.8, 2.4 Hz), 7.51-7.58 (2H, m), 7.70 (1H, d, J = 7.8 
Hz), 8.80 (1H, t, J = 5.9 Hz) , 12.24 (1H, s). 

4) 

(S)-4-^> yi^-3-7f U ;i/-2-;f V U V J > 

(S)-4-^> ^>*;i/-2-:t3r-t>- V U v*y > (2 . 26g, 15 . Ommo 1 ) £ flftzk =r 
h^h FD77> 30ml £ U 7" ;i/ =f >^H^tT-78°C C tf*£P U 
fee m^T 1.6mol/l co n - 7* ^ )]/ V £ A © ^ * it > & r£ 
(10.3ml,16.5mmol)£ 10 #&±frttT ?i§T U ^01^30 frffiW 
Lfzo&lZ 79- ij;V^D U K (1.56ml, 15. Ommol)£I&zk7 1 h 9 t K P 
7^ > 30ml tzigfr U 10ft&±frV~cmT U 30 T 3 

BSP^lf # Ufco Si^^(ctSinm^T>^ - £ A7k»«*JD^iiie U 

h u * um$5I uko mmwi,*^ u 

Ay;^D7h^77-f-(Saii n-^^r-9->:^^xf-;i/=l:lv/v) 
(ZTJttS^ Us 3.64g(98%)<DgtM<b£tl£M&vfit«^ Ltfffco 
ff*##fiS m/z 247(M'). 

(IM 46) 

( + )-2-xf-;i/-3-[4-^ hjr->-3-[I-[[4-(h'J7J^D^^)7x 

>;i/]^7 c ;i/]A;i/n ; e^;v]7xr:;i/]7DK^>K 

(S)-4-^>v;b-3-7*^ 'J ;i/-2-^^ritV 'J >(1.65g,6.68mmol) 
SR*fift^ b > 22ral tCvgfr Us >#ffl^T-74 0 C(C^iP 
Ufeo h U S >(l.llml,8.02mmol)^7Jax.fe^ 1.0mol/l CO 

'J ;i/ h 'J 7 7 - F comib* * U >i§$(7.35ml,7.35mmol ) 
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£ ISfrfrtlxmT L 50#lt# Ufco&tCTkftTT- 50#*t#l£-75°C 

ft £P b o & 5- * ^ -2- p< h * 5/ £ j& § K ^ > *>* ;i> 

(1.81g,6.68mmol)*J^7kJfifb^ f" 1/ > 56.5ml ICjgfr U 20 

?ST t 7c o-75°C T 1.5W«*ff**}frT2W™«# Ufc.^ * 7 - 

)l 30mK U >$£liijr& 16.7ml SOXiiRfcTfcX* 7.3ml J: *) 

n-A^t> : ^iif^=3:2v/v)l:Till, 1.36g(39X)CD 
(4S)-3-[3-(3-^>^;i/^^$/*;i/^-;i/-4-^ h jl=z)\,)-2- 

jl/-3-t K p*>>7*D t^--;i/]-4-^> ^;i/-2-^t- 4 7 "J :7 7 
>§ISt67^^7 T7 2: UTtffco 
M*^tff1i m/z 518(M+1) + . 

(4S)-3-[3-(3-^> )\s-#=.)U-4-* h dr>> 7 x- 

;i/)-2-x^-;U-3- t K □ Jr^7*D t:^-r:;i/]-4-^ > v;i/-2-7f" V 
U v7 7(1.35g,2.61mmol)h h 'J 7 d ft£ 22ml fc*ftT*S£U 
h ij JL^-)Vi/^ >(3. 95ml , 26. lmmol)£ 5 ft ts> X tt\ 7L tz * tK^T 

i mmmwis&izmux 4 araatttufco stmrnzmmL, 

£ 0.5mol/l 7km<tJ- h U 7 Azk&ft*£a^PK:£*-;i>-C$fe# L 

ft^&7kfi!ti?v^* 7 At-^illi UT 1.34g 
(4S)-3-[3-(3-* i/-4-t i x ;u )-2-x ^ ;i/ 7 D tf;t 

-;i/]-4-^>^;u-2-^-^^y v >zm&®tt®tLxmtzoZ 

ffi^0(4S)-3-[3-(3->b;i/**3f i>-4-7 b 7 x x )]/ )-2-x f 7U 
7D x;i/]-4-^> U v*7 >(1.34g), MJxf 

;UT ^ >(435ml,3.13mmol)> 7 o □ ££g x ^ )V ( 275ml , 2. 87mmol K 
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4-( h 7 )l*u *?)U)^>¥ JIT I >(686mg,3.92mmol)Sr>*^'fb 

^f-u> 33mi ^fflv^, mmm i tmmtD&ftzno z tiz & u 

860mg(58X)©(4S)-3-[2-:i:^;i/-3-[4-;rf h * $/-3-[N-[ [4-( h V 7 )l 
t o ^ 5 1 /I/ ) 7 x - )\/ ] * ? )i> ] ± -f ;i/ ] 7 x n ;i/ ] 7° □ £ - 

H*##rfii m/z 568(M + ); 'H-NMR (400MHz, CDC1 3 ) £0. 98 (3H, t, 
J = 7.3 Hz), 1.58-1 .65 (1H, m), 1.80-1.87 (1H, m), 2.71 (1H, dd,J 
= 13.2, 9.8 Hz), 2.78 (1H, dd,J = 13.2, 6.4 Hz), 3.00 (1H, dd,J 
= 13.7, 8.3 Hz), 3.30 (1H, dd,J = 13.7, 2.9 Hz), 3.92 (3H, s), 
3.98-4.07 (3H, m), 4.61-4.67 (1H, m), 4.71 (2H, d, J = 5.9 Hz), 
6.90 (1H, d, J = 8.3 Hz), 7.20-7.37 (6H, m), 7.44 (2H, d, J = 
7.8 Hz), 7.57 (2H, d, J = 7.8 Hz), 8.00 (1H, d, J = 2.5 Hz), 8.24 
(1H, t, J = 5.9 Hz). 

(4S)-3-[2-x^;u-3-[4-y h * i/-3-[N-[ [4-( K V 7 )l* u * ) 
7 x-;i/]^ ^ )in )V]7 x -)\,]7*U > V 

fr-2-X*yJ U V 7 >(860mg, 1 . 51mmol )R Vff- hvt FD7?> 
t 7k £ © &&mm(4: lv/v )8ml £ b T )l n > Hi ?k ft U tz o 

mwr wmmit7km7k 6iimi & 2frzm?L,miz7kmitv3-<y a i 

7.kfn$J lOlmg 2.7ml \Z®ti> U 2^AM^tj)Dito 1 mmikftm 

n&mm&i- h u o a i 7km%»it 4mi b-ranx. o°ct- 5 

fco^^tHC^^i^^h n--\^r^>^inx.ig^^$^a25nig(20%) 

<Dmm4t&®*m&7' xah u-tit fe e 

128. 0-130. 0°C; fCM^fil m/z409(M + ); 
Tcm^-l/ffB C 21 H 22 F 3 N0 4 (409.40): 
fj-JUtt C, 61.61; H, 5.42; N, 3.42. 
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mW\m C, 61.48; H, 5.40; N, 3.41.; 

^-NMR (400MHz, CDC1 3 ) £0.96 (3H, t, J = 7.3 Hz), 1.55-1.71 
(2H, m), 2. 61-2. 67 (1H, m), 2.77 (1H, dd,J = 13.7, 6.4 Hz), 2.96 
(1H, dd,J = 13.7, 7.8 Hz), 3.92 (3H, s), 4.73 (2H, d, J = 5.9 
Hz), 6.90 (1H, d, J = 8.3 Hz), 7.29 (1H, dd,J = 8.3, 2.4 Hz), 
7.46 (2H, d, J = 8.3 Hz), 7.59 (2H, d, J = 8.3 Hz), 8.08 (1H, 
d, J = 2.4 Hz) , 8.32 (1H, t, J = 5.9 Hz). 
ft,ffi.ftm [a], 25 +23°(C 0.4, MeOH); #3**fe& 88% e.e.(Chiral 
PAC AD &m^tz HPLC#*f£«fc £) 

(mmm 47-48) 

mmm 1 1 mmiz it a 6 <o^m^ntz 0 
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mmm 20 tmm^bxms o)4t&m%mtz 0 
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C 28 H 31 N0 5 


mum 
mmm. 


C72.86.H6.77.N3.03 
C72.69.H6.82.N3.05 


105 


4 


-OCH 2 Ph 


n-C 4 H 9 


OCH3 


137-138 


C 29 H 33 N0 5 * 
1/10H 2 0 


mum-, 
mmm-. 


C72.96,H7.01.N2.93 
C72.85.H7.01.N2.99 


106 




4-Ph 


n-C 4 H 9 


OCH3 


135-136 


C 28 H 31 N0 4 


mum-, 
mmm-. 


C75.48.H7.01 ,N3.14 
C75.33.H7.02.N3.23 
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R 1 


R 2 


R 4 








107 


4-OPh 
(4-CH 3 ) 


C 2 H 5 


OCH3 


126-127 


C 27 H 29 N0 5 


ft#fe;C72.46,H6.53,N3.13 
HS!Hi;C72.27.H6.53,N3.10 


108 


4-OPh 
(3-CH3) 


C 2 H 5 


OCH3 


120-121 


C 27 H 29 N0 5 


ftgM;C72.46,H6.53,N3.13 
HSHS;C72.47.H6.48.N3.10 


109 


4-OPh 

(2-CH3) 


C 2 H 5 


OCH3 


142-143 


C 27 H 29 N0 5 


tt^te;C72.46 > H6.53.N3.13 
H aHS;C72.46,H6.53,N3.1 3 


110 


4-OPh 
(4-CI) 


C 2 H 5 


OCH 3 


143-144 


C 28 H 26 CIN0 5 


tfS:e;C66.73,H5.60,N2.99 
H$Ui;C66.52.H5.64,N2.9 7 


111 


4-OPh 
(3-CI) 


C 2 H 5 


OCH 3 


131-132 


C 28 H 28 CIN0 5 


ft»<i;C66.73,H5.60,N2.99 
HjH {I;C66.68,H5.56,N3.00 


112 


4-OPh 

(4-F) 


C 2 H 5 


OCH3 


137-139 


C 26 H 2fl FN0 5 


H-gte;C69.17.H5.80.N3.10 
H » fit ;C69.09.H5.85,N3.1 2 


113 


4-OPh 
(4-Br) 


C 2 H 5 


OCH 3 


148-149 


C 26 H 26 BrN0 5 


ffWfg;C60.95,H5.11.N2.73 
H » (i;C61 .02.H5.09.N2.78 


114 


4-OPh 
(4-OCH3) 


C 2 H 5 


OCH3 


124-125 


C 27 H 29 N0 6 


ftgfiI;C69.96,H6.31.N3.02 
H^ft;C69.68,H6.29,N3.06 


115 


4-OPh 
(3-OCH 3 ) 


C 2 H 5 


OCH 3 


112-113 


C 27 H 29 N0 6 


ff^ffi;C69.96.H6.31.N3.02 
HS1ii;C69.75 ( H6.25.N3.04 


116 


4-OPh 
(2-OCH3) 


C 2 H 5 


OCH 3 


124-125 


C 27 H 29 N0 6 - 
1/10H 2 0 


ttg{i;C69.69.H6.33,N3.01 
H$»M;C69.53,H6.32.N2.93 


117 


4-OPh 
(4-CH3) 


n-C 3 H 7 


OCH 3 


139-141 


C 28 H 31 N0 5 


ft&ff ;C72.86,H6.77,N3.03 
HSfiS;C72.63.H6.78.N3.10 


118 


4-OPh 

(3-CH 3 ) 


n-C 3 H 7 


OCH 3 


102-103 


C 28 H 31 N0 5 - 
1/10H 2 0 


tf-^M;C72.58,H6.79.N3.02 
H$H1:C72.41,H6.82.N3.02 


119 


4-OPh 

(2-CH3) 


n~C 3 H 7 


OCH3 


114 


C 28 H 3 ,N0 5 


ft-gfiI;C72.86,H6.77.N3.03 
H£?fig;C72.83.H6.83,N3.12 


120 


4-OPh 
(3-CI) 


n-C 3 H 7 


OCH3 


101-102 


C 27 H 28 CINO s 


ftg:ji;C67.28 > H5.86,N2.91 
HS!ffi;C67.23,H5.80,N2.90 


121 


4-OPh 

(4-OCH3) 


n-C 3 H 7 


OCH 3 


124-125 


^28^21 N0 Q 


fhSfi:C70.42.H6.54 t N2.93 
H^iI;C70.36.H6.57,N2.99 


122 


4-OPh 

(3-OCH 3 ) 


n-C 3 H 7 


OCH 3 


92-93 


C 28 H 3l N0 6 


ft^:<l;C70.42,H6.54.N2.93 
3I$HI:C70.13,H6.64.N2.87 


123 


4-OPh 
(2-OCH3) 


n-C 3 H 7 


OCH3 


124-125 


C 28 H 3t N0 6 - 
1/10H 2 0 


ftgft;C70.16,H6.56.N2.92 
H$HI;C70.07.H6.61,N2.92 



m±mm (mm) 
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HM R' R 2 R 4 BjSCC) ^143 5c*»«r(%) 

124 4-OPh n-C 3 H 7 OCH 3 148-149 C 27 H 28 FN0 5 WW fl ;C69.66.H6.06,N3.01 

(4-F) SIHffi;C69.36,H6.06,N3.02 

125 4-OPh n-C 3 H 7 OCH 3 1 53-154 C 27 H 2e BrN0 5 ft ft ;C6 1 .60.H5.36,N2.66 
(4-Br) H^{l;C61.57.H5.31 t N2.70 

126 4-OCF 3 n-C 3 H 7 OCH 3 1 26-127 C 22 H 24 F 3 N0 5 ft fl ;C60. 1 3.H5.51 .N3.1 9 

It £fl fe:C59.86,H5.50.N3.16 

127 4-CH 3 n-C 3 H 7 OCH 3 115-116 C 22 H 27 N0 4 ftg ® ;C71 .52,H7.37.N3.79 

H8jfi;C71.30,H7.36,N3.74 

128 4-OCH 3 n-C 3 H 7 OCH 3 149-1 50 C 22 H 27 N0 5 - ft & ffi ;C68.23,H7.08.N3.62 

1/10H 2 0 Ha©;C68.21.H7.10,N3.60 

129 4-Ph n-C 3 H 7 OCH 3 163-164 C 27 H 28 CIN0 4 ft © fit ;C69.59.H6.06,N3.01 
(4-C!) HS"l(i;C69.55,H6.03.N3.03 

130 4-Ph n-C 3 H 7 OCH 3 1 55-156 C 28 H 3! N0 4 ft U fS ;C 75. 48, H7. 01 ,N3. 1 4 
(4-CH 3 ) §gffl{I;C75.46.H7.05,N3.10 

131 4-Ph n-C 3 H 7 OCH 3 146-147 C 28 H 3t N0 5 ft fg ;C72.86.H6.77.N3.03 
(4-OCH3) H$HI:C72.77,H6.77,N3.01 

132 4-OCH 2 Ph n-C 3 H 7 OCH 3 128-129 C 28 H 30 CINO 5 ft fl ;C67.80.H6. 1 0.N2.82 

(4-CI) HS{1;C67.78.H6.05.N2.85 

133 4-OCH 2 Ph n-C 3 H 7 OCH 3 118-119 C 29 H 33 N0 5 ft % ;C73.24.H6.99.N2.95 

(4-CH 3 ) HSi;C73.1 1 , H6.90,N2.96 

134 4-CF 3 C 2 H 5 OC 2 H 5 119-120 C 22 H 24 F 3 N0 4 ft (g;C62.40 f H5.71 ,N3.3 1 

^ ffl *I;C62.33.H5.70,N3.32 

135 2-OPh C 2 H 5 OCH 3 146-147 C 26 H 27 N0 5 ft W ffi ;C72.04,H6.28.N3.23 

Ha?fi;C71.90.H6.32,N3.23 

136 2-OPh n-C 3 H 7 OCH 3 111-113 C 27 H 29 N0 5 ft U fit;C72.46.H6.53,N3.1 3 

SS!fI;C72.53,H6.49 f N3.11 

137 3-OPh C 2 H 5 OCH 3 91 -92 C 26 H 27 N0 5 ft % 1£ ;C72.04.H6.28,N3.23 

Sa»M;C71.93.H6.24,N3.29 

138 3-OPh n-C 3 H 7 OCH 3 111-112 C 27 H 29 N0 5 ft W- M;C72.46.H6.53,N3.1 3 

SaH£;C72.40.H6.59,N3.17 

139 4-OPh n-C 3 H 7 OCH 3 105-106 C 27 H 28 FN0 5 ft @ il ;C69.66,H6.O6.N3.0 1 

(2-F) HaJM;C69.66 t H6.05,N3.05 

140 4-OPh n-C 3 H 7 OCH 3 121-123 C 29 H 33 N0 6 - ft % fl ;C70.60,H6. 78.N2.84 
(2-OC 2 H 5 ) 1/10H 2 0 H»UI;C70.33.H6.78,N2.84 

141 4-OPh n-C 3 H 7 OCH 3 113-115 C 29 H 33 N0 5 ft % fit ;C 73.24. H6. 99 .N2.95 
(2-C 2 H 5 ) S$Hi;C73.10.H6.98,N3.04 

(mmm 142-144) 

mmm 42 1 nmiz in 9 oit^^^m fc c 

<H 9> 
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R 2 


R 3 


R 4 


R 5 


H*^tff«(»/2) 


142 


CH 3 


C 2 H 5 


0CH 3 


C 2 H S 


384 (M + ) 


143 


C t H 5 


C 2 H S 


0CH 3 


C,H 5 


398 (M*) 


144 


CH,CF 3 


H 


0CH 3 


C Z H 5 


424 (M*) 



(mmm 145- 147) 

%mm 43 uti 10 coi^^^ntzo 
<m io> 



0 


O i 


1,0 if 






^ R 1 R 3 









R* 


R 3 


R 4 


R 5 


a*»«fffi(ra/z) 


145 


CH, 


C 2 H 5 


OCHj 


C 2 H 5 


294 (M*) 


146 


C 2 H S 


C 2 H 5 


OCH3 


C 2 H 5 


308 (M 4 ) 


147 


CHjCF 3 


H 


OCHj 


C 2 H S 


334 (M + ) 



WO 00/75103 



PCT/JP00/03707 



56 

(mmm 148-153) 

mmm 44 tmrnt urn 11 coit&mzmtzo 
<n n> 





O 




^tO<Sor 5 

^ R J R 3 


R 4 







R 1 


R 2 


R 3 


R 4 


R 5 


Hft#*T« (m/z) 


148 


4-CF3 


C 2 H S 


C 2 H 5 


OCHj 


C 2 H 5 


465 (If) 


149 


4-OPh 


C 2 H S 


C 2 H 5 


OCH3 


C 2 H 5 


489 (M + ) 


150 


4-CF3 


CH 3 


C 2 H 5 


OCH3 


C 2 H 5 


451 (M*) 


151 


4-OPh 


CH 3 


C 2 H S 


OCH3 


C 2 H 5 


475 (M + ) 


152 


4-CF 3 


CH2CF3 


H 


OCH3 


C 2 H 5 


491 (M + ) 


153 


4-OPh 


CH 2 CF 3 


H 


OCH3 


C 2 H 5 


515 Of) 



(mmm 154-159) 

nmm 20 1 iti 12 <Dit&®)*m tz 0 

<lt 12> 
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O 








■>-€ 




^ R 2 R 3 




R 4 









R' 


R 2 


R 3 


R 4 




7^14 it 




154 


4 


"CF 3 


C 2 H 5 


C 2 H 5 


OCH 3 


156-157 


C 23 H 28 F 3 N0 4 


state 


;C63.15.H5.99.N3.20 
;C63.04,H5.93.N3.1 6 


155 


4- 


-OPh 


C 2 H 5 


C 2 H 5 


OCH 3 


144-145 


C„H 3 ,N0 5 - 
1/4H 2 0 


turn 
mmm 


;C72.16,H6.81,N3.01 
;C72.04.H6.81,N3.07 


156 


4 


-CF 3 


CH 3 


C 2 H 5 


OCH 3 


167-168 


C 22 H 24 F 3 N0 4 


fUTte 

uste 


C62.40.H5.71.N3.31 
C62.33.H5.78.N3.30 


157 


4- 


-OPh 


CH 3 


C 2 H 5 


OCH 3 


142-143 


C 2J H 29 N0 5 


turn 
mm®. 


C72.46.H6.53.N3.13 
C72.38.H6.43.N3.09 


158 


4« 


-CF 3 


CH 2 CF 3 


H 


OCH 3 


120-121 


C 2 ,H I9 F 6 N0 4 




C54.43.H4.13.N3.02 
C54.37.H4.19.N3.07 


159 


4- 


OPh 


CH 2 CF 3 


H 


OCH 3 


1 19-120 


C 26 H„F 3 N0 5 


tilt; 

slant: 


C64.06.H4.96.N2.87 
C63.96.H5.04.N2.90 



(mmm 160) 

[3(2S),4S1-3-[2-x^;i/-3-[4-^ h * v-3-[N-[ [4-( h l ) 7 )\s*u t 
± )i ) 7 x - )V 1 * ;i/ ] £ )i ^ -i )V ] 7 x - ;u ] r p h: ^- - ;i/ 1 -4- 
^>^;^^r»y 'J v > -2-31- > 

(±)-2-x^;u-3-[4-^ h * v-3-[N-[[4-( h V 7 )l * a * )l ) 

7 x n )l ] * ^ )l ] ts )l A* ^ -i )l ] 7 x - ;i/ ] 7* D £ ^ > & ( £| 3f£ 

1 1-162235 )( 26. 8g, 65 . 6mmol ) t IB* t 1 HtFD77> 34ral £7 
^3 >#IITSp U *^jt#Th'Jxf;i/7; > (9. 14ml, 
65.8mmol), K/tDO^D7-f K (8.07ml, 65.6mmol )£?i$T U> ^ 
OtifiT? 1.5^^H^LT7l^^^7j<tJ^^fi)cb/zo S'J© 
^^(CTtR^T t-7* h K* >J -7 A(8.83g, 78. 7mniol ) £ J&Tk x 
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F7kFD77> 88ml £ T )l 3 > % ffl^TI^ L * ( S)-4— V )l 
V > -2-^X13. 9g, 78.7mmol)*!tt7Kr- h 7 t K D 7 7 
> 70ml CSiPltiTlf:. ffiTU T'& 45 L ft „ &£$fcfc 

Ufco BT&7&fi)iSft£Blf«l£7j<*t;:i£g % WUxf-^tTjfitB 

ufco an man* 5%m^s mmfcMfcmj- «8SJAffi*-cji 

^il/^OY h T*-? 7 ^ -UtffiM n-^*-tf > :»s||x?-;u=3:2v/v, 
&£Jflfti*^l,> : ^^y-;i/--15:lv/v)CtliU 15.2g(41%) 

r;i/SO'x-T/l/$SDiiDii^^^f;tMf bfeo fiftU L7c*£Ji 
U ^-Y V 7D fcr^x-T^l/T? ft L 5.62g(15SO® g 

HS#*fr0 m/z 568(M + ). 

(fSfflS0!l 161) 

(S)-(i)-2-xf ;t/-3-r4-^ b *»>-3-[N-[[4-( h 'J7;^D^;i/) 
7 x x ;p ] ^ f; ;u 1 jj )V ± 4 )]/ 1 7 x =. )V 1 7 P £ # > g£ 
[3(2S),4S]-3-[2-x^;i/-3-[4-^ r- * 2/-3-[N-[[4-( h 'J 7;i/^D 

^>^7U;fr3r-9-y V ^ > -2-^X90. 9g, 0.160mol)h^ h 7 t F D 
7 5 > (4:lv/v)802ml TVHf >B&£* 

fttfco jf#T 30%jflKtfi2kJR;d<(63.7ml, 0.630mol)£ 5 t>T*^T 
tfco &tCzk^b 'J ^7 A--7Kfatl(10.7g, 0.256mol)£ 267ml 0 

u 5 ^t-iTbfco mc*m*t i mmmwLtzo zimmiz 

64%ffiBjtB*&:*- h 'J 7 A(102g, 0.627mol)£ 401ml ©7j<tC?gfr 
Tlfc. BISU £SB*9£*zl<*fc:ii^ 5%£&&;&n;til 



WO 00/75103 



PCT/JPOO/03707 



59 

At? K« U«« Ufco «B»fc»«x7-;i,;Rtf n- 

^.iz^mx D -#H£f# feo -#H ^-#11 n-^s^rit > h 

(4:lv/v) T-!l^&*#&<ig4£U 52.4g(80%) 

■kjft 128- 130°C; 
M*^l)Tii m/z 409(M + ); 
7C*^«f«(X) C 2l H 22 F 3 N0 4 (409.40): 
If 5 16 C, 61.61; H, 5.42; N, 3.42. 
nmfe C, 61.41; H, 5.44; N, 3.41.; 

'H-NMR (400MHz, CDC1 3 ) d 0.95 (3H, dd, J = 7.3, 7.3 Hz), 1.54-1.70 
(2H, m), 2. 58-2. 65 (1H, m), 2.77 (1H, dd,J = 13.7, 6.3 Hz), 2.96 
(1H, dd.J = 13.7, 8.3 Hz), 3.92 (3H, s), 4.38 (1H, br s), 4.72 
(2H, d, J = 5.9 Hz), 6. 90 (1H, d, J = 8.3 Hz), 7.29 (1H, dd,J = 
8.3, 2.4 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.58 (2H, d, J = 7.8 Hz), 
8.07 (1H, d, J = 2.4 Hz) , 8.34 (1H, t, J = 5.9 Hz). 
ttMftm [a] 0 25 +24 °(C 0.8, MeOH); 

99% e.e.(CHIRALl PAK AD 0. 0046 x 0. 25m, ®mfo ; n- 
^^*>:-fV7D/V-^: h 'j 7 □ g£^ = 80:20:0.2, $ 
iH&S ; 298nm, * 5 A^E ; 30°C, MM. ; l.OOml/min). 

(R)-3-(l-M u_dj; ;i/)-4-^> 2Jk* ±£ 2 !2 ^ >-2-^r > 

t-7* h «j 7 A(2.47g, 22.0mmol)h^7k7 L F?bFD77 

> 50ml fe7^J>*lgTI^ L,*^«^T(R)-4-^>^;i/** 
'J *>*>-2-;t>(3.55g, 20.0mmol)£j&7j<7 1 h7tFn77> 30ml 
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iZfefrVXffiTLtzo 30 n-Al/ o >f A/ 9 u 5 -Y K 

(2.60ml, 21.9mmol)£fl&7kx h7tFD77> 20ml CiiPlTiT 

h 'j * As «afflAffi*-eiB*as^«tzictt»^ h »; * at? is* bi 

y : Ifixf /l/=4:lv/v)CTliL^ 5 . 06g( 97%)<£> B EHb^&J * IK 
MS^flffit m/z 261(M + ). 
(fSJ60!l 163) 

5- b h* o * */ * h * ^>£,!#^ > ^;Mtt«¥ 11- 

162235)(15.5g, 56. 9mmol ) £ flfczk^- ^ ;U 300ml * t . *#8t 
^THIft U >(2.0ml, 21.1mmol)£i8T U $ £ 1 R8 it # L <, 

mm&m± h »; a, fi*nA**T?m&ifei*«atJ!k»&s* h * a 

H*#*ftf m/z 334s 336(M + ) . 

[3(2S),4Rl-3-[2-n-rp ¥Jkzld±L* b * x > ±b > ^ ^ * k * 

;i/^-;i/)7xz;i/]7 , DKt-;i/ ]-4-^ >j£jMl±J: v !i ^ > -2- 

(R)-3-(l-;\* U o>f ;i/)-4-^>v;i/^-dr^y 'j ^>-2-^>(3.56g, 
13.6mmol)i:^7k^ h^b h*D77> 70ml £ TJlzf > f£ H Hi T ?1 
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U -78 6 CtIft£P Ltzo Jt#T 1 mol/1 ©7-MJ^Ab*X(F l J/f 
)\/ i/ U ;i/ ) 7 ^ F®f F7t K n 7 ^ > i§ $ ( 15 . 0ml , 15 . Omraol ) $ ft 
TLfeo *T»7&-78 C CKT 1 ISF^if # bfcit 5-7" * ?n,-Z- 
* h**>$"JtSil^>^;K5.e4g, ^.OmmoDcDI^Tk^ h 7 t K n 7 
7 >$g«(20il)&ftT U/io^T^7^-78 0 C^T 3 B^iff* 
T* -35--40°C T- 3 B#Rfli«# U fc o SJ&ft £ fiSfll&'fb 7 > - 7 A 7j< 

**&i&Dife«»Kx^-;i/t:Tjiamufco «im«"i±7Kx finals* 

t> V )\/ 1 u YV? 7 j -{m&Wi n-^*i7->:""1"&x.?-;i/=4:lv/v) 
UTifilSSIU 6.11g(87%)cDgeU<b^tl$:^e»^tl^ ITllfeo 
K*^«f« m/z 515(M + ). 

(iM 165) 

[3(2S),4R]-3-[2-xf-;i/-3-[4-p< h * -3-( ^ > ^ * 5- f/ ii )V 
- )V ) 7 x _ ;u 1 7 p t: ;fr ^ ;i/ ] -4-^ > ;i/ :fr # -fr s ) U 2 > > 

has 01 164 isxmm<b&®*m&$aft®t itufe. 

K*#tFftt m/z 501(M + ). 
(2SJS0!I 166) 

[5(2S,4'R)l-2-^ h *->-5-[[2-(2-;fr* V-4-^> ¥Jk**V "I L? N >* 

[3(2S),4R]-3-[2-n-7D tr;i/-3-[4-^ h *^>-3-(^> 
AM^iH7i-jl/]7D t^-;U]-4-^> V* U v >-2- 

:*>(20.9g, 40.5mmolK 10%^ 5 ^ 7 A £8?£txj^ 2.00g £ i^^x 
200ml £rl£ l^l^E 294kPa ©7Kf*l£E T^MMyi £ ft o fc 0 
Kft»7«tt*i*i|j8L, S8xf;i/f^lfeo S «[ J5fe ^ * 

s^btiiLt i7.2g(ioo%)® sfiwzm&mvtmt Lxmtzo 
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nmfrffim m/z 425(m + ). 
(nmm 167) 

r5(2S,4'R)]-2-^ h*i'-5-[[2-(2-**V-4-'<>i?)\/**W U ^ 

Wmfrffim m/z 411(M + ). 
168) 

[3(2S),4R]-3-[2-n-7 , P hT;i/-3-[4-^ h =fr ->-3-fN-[(4-7 x J * >> 
7xz;i/)^ )±/±j= -i ;i/]7i>;i/]7D t?:t ~;i/]-4-^ > ^ 

[5(2S,4'R)]-2-^ h ^^-5-[[2-(2-^^r V-4-^> v;i/^^r-t>- V* U 
^>-3--f ;i/)*;i/^-;i/]^>^;i/]$,S#K(12.1g, 28.4mmolK h 
U xf j|/7 5. >( 10.0ml, 71. 7mmol * D D * * > 200ml £ii 

& b7K^H#T£ o o^^x5=-;K3.05ml, 31 . 3mmol )?jgT t o 0°C 
T* 20^M#^4-7xy ^>^>>>*;i/T ^ >^Jg(7.37g, 31.3mmol) 

*'pm.?~Dmz_tzo o°cr« 1 B#fiajf£#f£M&f3T 4n#ia»t#bfco£ 
jg&« ^ o.imoi/i mm, 7k, mmmmikmi- b u <^ A7.Mg$u §s*n:& 

=7:3v/v)(3TH^ U 16. lg(93%)0 @ B<Mb£tl £ £ LT 
il*#*/fiil m/z 606(M + ). 
(H5£0|J 169-173) 
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R 1 


R 2 


R 3 


nm#tim (m/z) 


169 


2-OCH 3 


C 2 H 5 


OCH3 


622 0T) 


170 


2-OCH3 


/T-C3H7 


OCH3 


636 (H + ) 


171 


3-OCH3 




OCH3 


636 (IT) 


172 


4-F 


c 2 h 5 


OCH3 


610 (M + ) 


173 


4-F 




OCH3 


624 (lT) 



(mmm 174) 

( S)-( + )-2-Ji^;i/-3-r4-^ h^'>-3-[H(4-7;i/^D7i;JP'>7i 

[3(2S),4R]-3-[2-x^;u-3-[4-^ ^y-3-[N-[(4-7J^D7i 

^Vy^t^rlfyj 2/* >-2-;fr >(2.02g, 3.31mol ) i: =r F7tFU7 
5 > fcTkOS^flSISE (4:lv/v)18ml lZ®Ml,, T )13 >W.W&7&ft 
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bfco attfT 30Xa»^2k**(1.34il, 13.2mmol)£ 5 #T'ii§T L 
fco &tC7jc&'fb 'J 9 f? A(222mg, 5.30mraol)£ 6ml 07ktC?§frL 5 

£A(1.37g, 13.2mmol)£ 9 ml ©2k£$8;b»UiSTUfco * © £ £ 30 

$&g§fO:&^7j<T:&#&&7j<^v^* ^ * A LMm b fc „ 

SSi^>MV7D tr;i/x--7 L ;i/:»K=40:lv/v £ ffl "C ** SK U 

1.08g(JR* 7Z%)<DE$}{t£®*m&mfh£ bTmtzo 

®L«& 95- 96°C; 

m&frtifm m/z 451(M + ); 

x,mfrffim(%) C 26 H 26 FN0 5 (451.49): 

fHHl C, 69.17; H, 5.80; N, 3.10. 

C, 69. 06; H, 5.73; N, 3.17.; 
'H-NMR (400MHz, CDC1 3 ) 6 0.95 (3H, t, J= 7. 3Hz ) , 1 . 54-1 . 69 (2H, 
m), 2.60-2.65 ( 1H, m), 2.75 (1H, dd,J = 13.7, 6.4 Hz), 2.96 (1H, 
dd,J = 13.7, 7.8 Hz), 3.89 (3H, s), 4.63 (2H, d, J = 5.9 Hz), 
6.89-7.04 (7H, m), 7.28-7.32 (3H, m), 8.08 (1H, d, J = 2.4 Hz), 
8.24 (1H, t, J = 5.9 Hz). 
ttWftlg. [a ] D 28 +31 °(C 0.8, MeCN); 

yt^-ifaBl 97% e.e.(CHIRALl PAK 0J, 0. 0046 x 0. 25m, Jgffflflt ; n- 
^^it > : << V 7P/W : h U 7 D = 90: 10:0. 1, tfc 
til^^ ; 254nm, * ^ A?Sjg ; 40°C, ; l.OOml/min). 

(HMJ 175-179) 

nmrn 174 ^(Bj^tc t xm 14 t^-r^b^^*^ fco 

<lt 14> 
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R 1 












if* 






i I 




^ R> 






R 3 







R' 


R 2 


R 3 






175 


2-OCH 3 


C,H 5 


OCH 3 


121-122 


C 27 H 29 N0 6 


176 


2-OCH 3 


n-C 3 H 7 


OCH 3 


98-99 


C 2g H 3I NO„ 


177 


3-OCH3 


n-C 3 H 7 


OCH 3 


70-71 


C 28 H 3l NO„ 


178 


H 


n-C 3 H 7 


OCH3 


85-86 


C 27 H 29 N0 5 


179 


4-F 


n-C 3 H 7 


OCH 3 


126-127 


C 27 H 28 FN0 5 
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65/1 



z^z uiLt r/j 








(e.e.) 


175 




; C69.96.H6.31.N3.02 




+28° 


99% 




mmm 


; C69.77.H6.28.N3.09 


(C 


0.57, MeCN) 




176 


turn 


; C70.42.H6.54.N2.93 




+22° 


96% 




naif* 


; C70.34.H6.60.N3.10 


(C 


0.50, MeCN) 




177 


num. 


; C70.42.H6.54.N2.93 




+22° 


98% 




mmm 


; C70.52.H6.54.N3.06 


(C 


0.53, MeCN) 




178 


ti-JKi 


; C72.46.H6.53.N3.13 




+23° 


97% 




mmm 


; C72.42.H6.54.N3.19 


(C 


0.54,MeCN) 




179 


turn 


; C69.66.H6.06.N3.01 




+23° 


100% 




mmm 


; C69.55.H6.07.N3.06 


(C 


0.52, MeCN) 





(yt^mmwifeizmmm 177, 178 179 iznmm 174 1 m&ft, 
mmm 175, 176 ttstusuc n-^*y> ■. j vrn;w-^ : h d 

7;i^nft^ = 85:15:0.1 OrB^»«E*fflv>, fife & H #U 174 t n 

(fiJ£#j 180- 188) 
£ JIB 00 7 |I]1§lZ LTI 15 <Dib£®*m fco 

<^ 15> 
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R 1 


R 1 


R 4 


R 5 


R«##ffe (m/z) 


180 


3-CFj 


C 2 H 5 


OCH3 


C 2 H 5 


437 (M*) 


181 


4-0CF 3 


C 2 H 5 


0CH 3 


C 2 H 5 


453 (M*) 


182 


2-OCHj 


C 2 H 6 


0CH 3 


C 2 H 5 


399 (M + ) 


183 


3-OCHj 


C 2 H 5 


OCH, 


C 2 H 5 


399 (M + ) 


184 


4-OCHj 


C 2 H 5 


OCH, 


C 2 H 5 


399 (M+) 


185 


4-0Ph(4-0CjH 5 ) 


C 2 H 8 


OCH, 


C 2 H 5 


505 (M+) 


186 


4-OPh (4-0/7 C S H 7 ) 


C 2 H 5 


OCH3 


C 2 H 5 


399 (M+) 


187 


4-0Ph(4-0C 2 H 5 ) 


nC 3 H 7 


OCH3 


C 2 H 5 


399 (M+) 


188 


4-OPh (4-0/7C,H 7 ) 




OCH3 


C 2 H 5 


399 (11+) 



(mmm 189-197) 

mmm 20 tmmiz in 16 <D<t&yi*mtzo 



<U 16> 









»'-€ 


rs5c 

R 4 





WO 00/75103 



PCT/JPOO/03707 



67 






R 2 


R 4 


wart) 


it 




189 


3-CF 3 


C 2 H 5 


OCH3 


144-146 


C 21 H 22 F 3 N0 4 


ftgiI;C60.72,H5.50,N3.37 
H SHI ;C60.87.H5.31 ,N3.43 


190 


4-OCF3 


C 2 H 5 


OCH3 


135-137 


C 21 H 22 F 3 N0 5 


H-gfe;C59.29.H5.21.N3.29 
HS!IM;C58.91 f H5.08 > N3.34 


191 


2-0CH 3 


C 2 H 5 


OCH 3 


120-121 


C 21 H 25 N0 5 - 
1/10H 2 0 


ffgte;C67.58,H6.81 f N3.75 
HaHI;C67.32.H6.74,N3.73 


192 


3-OCH3 


C 2 H 5 


OCH3 


103-105 


C 2l H 25 N0 5 - 
1/2H 2 0 


ttff ®;C66.30.H6.89,N3.68 
H»HI:C66.53,H6.67,N3.81 


193 


4-OCH 3 


C 2 H 5 


OCH3 


143-144 


C 2J H 25 N0 5 - 
1/3H 2 0 


ft^fi;C66.83.H6.86.N3.71 
H SI fiI;C66.85,H6.69 r N3.76 


194 


4-OPh 
(4-OC 2 H 5 ) 


C 2 H 5 


OCH 3 


124-125 


C 28 H 31 N0 6 


tt^M;C70.86 f H6.77.N2.85 
H$HI:C70.69.H6.71.N2.89 


195 


4-OPh 
(4-OnC 3 H 7 ) 


C 2 H 5 


OCH 3 


114-116 


C 29 H 33 N0 6 


ftSfI;C71.27.H6.98.N2.77 
0ISHg;C71.O9.H6.92,N2.87 


196 


4-OPh 
(4-0C 2 H 5 ) 


n- 
C 3 H 7 


OCH 3 


123-125 


C 29 H 33 N0 6 


ff®®;C71.27.H6.98,N2.77 
3l»Hi;C71.02.H6.95,N2.97 


197 


4-OPh 
(4-OnC 3 H,) 


n- 
C 3 H 7 


OCH 3 


120-121 




tf^{l;C71.65.H7.18,N2.70 
8taHI;C71.35.H7.17,N2.85 



%mbtz cmmmiz s mmom^m^^ Mk^-^mmt t n ppar 

a (D y iJ > K ^^^^(Biochemistry, 1993,32, 5598) t (DB&m & 

(STRATAGENE&K & V ft SB II ip ffl © £ =• W * ;i, ^> 7 i 7 -lf7 
7 7 $ K(Promega tt)£ 'J #7 x 7 >Ctiiittil:t3 
h7>77i^'>3>Lfc,^Ot 10%SFCS/DMEM 4> t? & tfc fb £ «5 £ 
^Mfb£$J"T:&6(8S)-HETE £M0 IT 24B#H& £ 7 x^ 
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Uf ^>!?^n h PPAR a- 1 ) iiy K££fcJ&(His-hPPARa 

-lbd)©* w^fc^^-rs^* k k *±Wimm-m)izm%iZ 
vxmmbs urn* y^^w^mm., mm.^tz 0 [ 3 h]-5-[(2,4-^* 

* vf7^; >* >-5-^ ^ ;u]-2-^ h **>-N-[[4-( h u 
D^;i/)7i-;i/]^f;i/H>X7; Y{T^y^? hm^mt^ 
®RUttmJh&V?}X~&2>(8S)-}iEn%m*(Dmmx- His-hPPARa -LBD 

* yjiZmi&lZ 50mmol/l i&itii U-^ASlF 10mmol/l v ^ ;T * b 
-fh-^^^tf 10mmol/l h U ^ igMSnt (pH 7.4) 4> t T £U T* 
45 >^-ol^- h bfco >/^®(dS^bfz[ 3 H]-5- 
[(2,4-^t^rVf7V 'J v>-5-^ ^-;i/]-2-^ h *2/-N-[[4-( h 
!j7;i/tD^f ;v)7x-ji/]/f ;i/]^>X7^ FcDi^ift^>f 

i/ - ^> 3 > * > * - £ t) m& u fc o 

5u £ # 7^ £ ft o 



<H 17> 
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$0 C3 s3tL 




EC™ (H aol/l) 


EC™ (»i mol/l) 


20 


0. 0115 


0. 19 


22 


0. 11 


0.43 


23 


0.024 


0. 74 


24 


0. 18 


0. 56 


30 


0. 20 


0. 84 


(8S)-HETE 


1.30 


0. 17 



mmm 3) mMMJjmMM 

SD Sifted y h (H*f-^-;i/^ • U^*-) fcfW (H*H7) 
T* 8I»4»6fif Lfe« 11 5H»J&>£ltl*&ra*&bfco2 BH*6£& 
ttH-fb^«JSrfW[Hft^»T?* 3^+f7 >f 7 l>- h (30mg/kg) £ 

$ (i € ft ft h* t ^ ?| © ±S jfli c£ h'J^iJ-t!?^ Fi ( £ 
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<m i8> 





fflS (mg/kg) 


















20 


10 


77 


25 


53 


20 


30 


53 


55 


56 




h 30 


37 


49 


64 



(kK0>J 4) h h ^ v'- Aif jjl£?gf£ftsggft(PPAR)a {I 

&i*0fl tfct h^;i/**W-AiiliS3liiStt*b£§#(PPAR) 
at^'TSte^tiftt'fbKII&ff It 19 £*-r*gJHfcftfco 

<H 19> 

EC 50 (H mol/l) 
0. 024 

0. 094 

0. 0092 



174 
178 
179 
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tlfZo 

[«*] 
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1. -Jfts(l) 




(1) 



4 ©Mt;i/3t;u^ 2,2,2- h 'J7j^ oxf j^^^i l £ 3 

©fii7^3^ryS, 7xyJFyS N M Wi 1 £ 3 © 7 ;U * 

®L\i?h 4 gd{£;$t;1/*;i^ 2,2,2- h U 7 □ x.^;^^©i§£• 
t;:{i7.ki^tJic^ ££fij^ffi2& i 4 ©mt;i^;i/S£Ic u r 2 # 

(3li7K^0^^^U> R 2 (iJ^m^l^^3©i£^T;i/=iiF-iyS^^ 

$ *i 3 n m t>- ^ © 7k in o 

o o 
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4(D&WiT)l*J\'M, 2,2,2- h U dx^;|/^, 1 t> 3 

3 . r 1 a s h 'J7jhp ^ ^;u«"e$> -sh^ji i iBSs©^? 

6 . R 2 tfi^Mf^ SII^JI 1 fBiE©S&7 x n;u;7n 

7 . R 2 AM h Jr^lf$ 3IS;£II l!SI(Dli7xr;i/7P^^ 
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8 . E^n-7D tJUt 1 I3<8©g^l7 i - ;u 7* □ tr 

9 . 2-p< h^r>--3-[4-^ h *S/-3-[N-[[4-( h U 7;i/^D^^;U) 

1 0 . 2-oi^;i/-3-[4-^ h ^>-3-[N-[[4-( h U 7 u * ^ )V ) 

7i-;b]^ji/]A^t^H7i-;i/]7D t^>^T-afe ^>il^ 

1 1 . 2-n-7D t:;i/-3-[4-^ h **>-3-[N-[[4-(7 x7Jr^>)7x 

- ] * f- ;u ] * )i ^ 4 ;i/ ] 7 x - ;i/ ] 7 d # > ^ r* & £ m% *H 1 

1 2 . (+ )-2-^^;i/-3-[4-^ h * ^>-3-[N-[[4-( h 'j 7 □ 

li^il 1 I2Sc©S^7 x^;i/7o f^>^g|^^sr>"^©^M±^ 
g£ft£^MlR;:^<73 7.k*Dtlo 



1 3 . -Jfta(l) 
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(1) 



4 (D&mT 2,2,2- h u 7 ;u it p ^ ^ mmm. 1 3 

Wl l 4 ©<£$T;i/*;i^ 2,2,2- h"j7;i/t n x^- 

iz&Tkmm^ztz&mmm. 1 4 (d&irt r 2 # 

tli**I?S^u R 4 fi^filgfc l fr£> 3 ©Mt;u=j 

1 4 . -jft5t(l) 




(1) 
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4©fii7;i/JrJH, 2,2,2- h U 7)U*u ifjH, J^i?i$ 1 fr£ 3 

7i^i/I, ill 1 fr£> 3 <D{&mT)\s* 

& 1 7>£ 4 ©i£*R7;mr;u£s 2,2,2- h U 7 )l*ux.?-)\,&<Dm& 

izitikmrnTZtzizmmm 1 4<Di&mT)i*)i,m*mv, r 2 # 

Jsll& 1 3 (Di&BTJl^ 7:c7*>>g N 1 fr?> 

3 <D&$l7 7i-jl/ft^ ^> :>';^5 : -;frStf)^§1% 

5t h ^ * is ^ - 2±mMmm&fc$:®fo(??hR) a T 3 =- Z bo 

1 5 . -fls^a) 



[5£*> R 1 lij^^^ 1 4 tDfii7;i/^;H, J^mi& 1 3 

g££LT^TfcJll^>^;U;**^£g!U R 2 (£ #t $U 7> £ 
4 (D{£^T;i/dr;i/^ s 2,2,2- b V 7;i/^-Dx^;u^, ^Hifcl £ 3 

$ 1 fr£ 4 (D&m7)U*)ims 2,2,2- h U 7 ;i/ # O :c © i§£ 




(1) 
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fcttzfcaJBi? 1 £ 4 <D18,®T)U*)U&%£L, R 2 # 

ti±7kiRii^s^ R 4 {2J^m$t l 3©&ii&7';i/3*:>S£lt 

^nsfflaevt:*©*^*©^* < t & i asm ±* -r 

g^-ISit(la) 



o o 




(la) 



ili^feliliI§Wit^T*)i^7i-;H, Hi 

4 <Dte1&7)ls*j\,& s 2,2,2- h U 7J^Dif;i/S, 1 3 

©ffiSi?;^^^!, 7iy^i/l, l e, 3 ©{g££T;i/* 

1 7. R 3 #7k^tIC^ ©ifi%© 7D t:^ >^g|3#©S$^© £{£12 
M#-|£it(la) 
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o o 




(la) 



4 0fii7;^;i/S, 2,2,2- h U 7;i/^ooif-;i/^ N ^atgt l £> 3 

(DUmT)lZi * ism, 7x;^i/|, 1 £ 3 (Di&fflLTfr* 



18. R #7kf!M^©jl£©:7D fc:#>&gB#©S&gCD3£#:gB 
ffi* s -^^(la) 



o o 




(la) 



[iC^, r' i a* 6 4 <D{&mT)]/*r)u&, fitmm. 1 e> 3 © 

Is lil^f:ttiM^IU^T^I07xzjH N *SStll£ 
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1 9. R 1 *^-^ h 7 i y y« ^1) UBlOl^ 7 x 

2 0. E^4-7jl/t07x; * ^ST-$> £t|;fcJf H3fi©B& 7 x 
2 1. r'#2-^ r 3^>7 x,> ^ri/^T'fe §11^11 li3«©S8l7 x 
2 2 . 2-xf ;i/-3-[4-^ h * *>-3-[N-[ [4-(2-^ h 3^>7 x 7 

7i-jH^ji/]A^n ; e^i/]7i-;i/]7ott>l'e^i^ 

2 3 . 2-n-7D fcT;i/-3-[4-* h * v-3-[N-[ [4-(2-* h * :> 7 x 7 

^*^ii3i8©stft7x-;i/7*D >mmmfoR?f j £(Dmffl±i$ 
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2 4 . 2-^.5 1 ;i/-3-[4-^ h*S/-3-[N-[[4-(3-<* K^>7i^^) 

2 5 . 2-n-7D tr;i/-3-[4-^ h * v-3-[N-[ [4-(3-^ h *i>7 x7 

2 6 . 2-x^;u-3-[4-^ h^>>-3-[H-[[4-(4-7;i/^n7xydri/) 
II 1 §Bf5©a&7 i-il/7D >i?fi^&t>'^©l£#J±I^£ 

2 7 . 2-n-y n f 71/-3-[4-^ h * -3-[N-[ [4-(4-7 n 7 x 7 

2 8 . (S)-2-Ji^;U-3-[4-y h *^-3-[N-[[4-( F'J7jl/^D^f 
;i/ ) 7 x ~ ;u ] ^ ;i/ ] £ ;i/ ;tt -i )\, ] 7 x - )V ] 7 D f * > ^ T* £> 6 IS 
#11 1 I3Ss©g&7 xz^7D K;fr>KfiS?l*<*:£tf*CD3SaiJ±#g 
$ft§m^t>'tC^(D7KfPtJo 

2 9 . (S)-2-^^>>U-3-[4-p< h * *>-3-[N-[(4-7 x 7 * ^ 7 x n 
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l£7J{Z^(D7j<f0tlo 

3 0 . (S)-2-Jif-;i/-3-[4-^ r *$/-3-[N-[[4-(2-* h * 7 x 7 
*i/)7 x-;i/]^< *;i/;t^ ^ ;i/]7i-ji/]7oi;t>| , c*5 

3 1. (S)-2-if ;i/-3-[4-^ h + i/-3-[N-[[4-(4-7;i/tD7xy 
$ £ ft 5 J&MlFii ^ ©tKIO 

3 2 . (SH-7P l^;i/-3-[4-^ h **>-3-[N-[(4-7 iy+">7x 

^;i/]*;i/7^-r ;i/]7i-^]7n tr >^T* & 5 IS l 

3 3 . (S)-n-7n t;u-3-[4-^ h * *>-3-[N-[ [4-(2-* ^v7x 
7^ry)7x-;i/]^f ;i/]^;bn'f^;i/]7x-ji/]7*ott>it*^ 

zmxm 1 13© cd gjft 7 x-^7d t:* >^gi^^st>"^ ©m#j± 

g £ ft £ J® & CMC CD 7j< f D tl o 

3 4 . (S)-n-7D tr;u-3-[4-p< h * is -3-[N-[ [4-(3-* h * 7 x 
7Jpy)7xrj|/]^f jl/j^ji/A^-f ;i/]7x-Jl/]7Dt^>if$) 

1 I3t6©g&7 xn;L,7D >i?i£ ^cd3£#j± 
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3 5 . (S)-2-d-7d \f)1/-3-[4-t h * 2" -3-[N-[ [4-(4-7 )]/* a 



3 6 . -jtt^(le) 




(le) 



s fc tt in £ * t r ^ t * & ^ ? x j * i/ mwm£tz\zw& 

IS^Ut^t^I^O^;i/^^i/lSiU> R 2 & £t fft 8£ 1 <=> 
4©fi»7;i/*;i/2l, 2,2,2- h 7;^Dif;H, 1 £> 3 

©fiftT^n + ^S, 7x7dri/S N ^ill*^3 (D&WlT)V* 
D7^f F^S^^t, #£*ifc-)K!5$(23) 




[S*x r\ r\ K A &mm<DM t) ] ^-fl£it(24) 
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Xp' — H (24) 

^^^>V> v Jr7il/|tt7HA^ ^7;M;HAf Sit] 



o o 




(25) 



[it^s r\ r\ R 4 Xp'iifijMOjI t> ]rm$hz>ib&m<D&v 

SO U f#<Dft£-j&5$(26) 



o o 




(26) 



[itfK r\ r\ r 4 rxi xvizmftvm o ^nrnxzitswo xp' 

^S*D7j<^^t- 5: h^^^ii-r^-^^ (la) 



o o 




(la) 



3 7. -IS^(27) 
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Xp' 



(30) 



7x-j^ts, ^yyji/fts^ibv Xp"&U)-4-^ 

>^;i/-2-^^r1t ^ U >*7 >-3— f ;i^(R)-4-^ V7D tr;i/-2-:t* 
■9-^ U V J >-3-^ ;H> (R)-4-7 x - ;i/-2-^Jpit V U i>* J >-3- 
;i/^©|g#KS#(R)©*^^;**-y-y 'J^^V-^^^JW ^ ^ 

o o 

fTY" oJ STY^A Xp " < 28 > 

[5**. R 2 , R 4 S^X P ''(iBuidn©iib]lr^$n^^^t)^7j<m^^ 

o o 

(29) 





NH, 



(7) 



[5£*> r li&asis i a** 4 (Di&m-r mmm. 1 3 
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